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Current copies of the following documents are hereby made part of these contract documents
by reference. These documents are available on the DFCM web site at http://dfcm.utah.gov or are
available upon request from DFCM.

DFCM General Conditions dated May 25, 2005.
DFCM Application and Certification for Payment dated May 25, 2005.

Technical Specifications :
Drawings:

The Agreement and General Conditions dated May 25, 2005
have been updated from versions that were formally adopted
and in use prior to this date. The changes made to the Genera

Conditions are identified in a document entitled Revisions to
General Conditions that is available on DFCM’s web site a
://dfcm.utah.gov|
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NOTICE TO CONTRACTORS

Sealed bids will be received by the Division of Facilities Construction and Management (DFCM) for:

SECURITY FENCING AT OLYMPUS AND TIMPANOGOS FACILITY
DRAPER PRISON — DEPARTMENT OF CORRECTIONS - DRAPER, UTAH
DFCM PROJECT NO: 05082100

Bids will be in accordance with the Contract Documents that will be available at 8:00 AM on Tuesday,
June 27, 2006, and distributed in electronic format only on CDs from DFCM, 4110 State Office
Building, SLC, Utah and on the DFCM web page at http://dfcm.utah.gov. For questions regarding this
project, please contact Vic Middleton, DFCM, at 801-971-0504. No others are to be contacted
regarding this bidding process. The construction budget for this project is $550,000.00.

A mandatory pre-bid meeting will be held at 8:00 AM on Thursday, July 6, 2006 at Draper Prison in
the Timpanogos Facility Conference Room. All bidders wishing to bid on this project are required to
attend this meeting. SECURITY CLEARANCE IS REQUIRED. The following information must
be e-mailed to Doug Wright at dougwright@utah.gov by 4:00 PM on Friday, June 30, 2006 for each
person attending the mandatory: (1) Full Name (2) Date of Birth (3) Social Security Number (4)
Drivers License Number.

Bids will be received until the hour of 3:30 PM on Thursday, July 13, 2006 at DFCM, 4110 State Office
Building, Salt Lake City, Utah 84114. Bids will be opened and read aloud in the DFCM Conference
Room, 4110 State Office Building, Salt Lake City, Utah. NOTE: Bids must be received at 4110 State
Office Building by the specified time.

Bid security, in the amount of five percent (5%) of the bid, must be submitted as stated in the
Instruction to Bidders.

The Division of Facilities Construction and Management reserves the right to reject any or all bids or
to waive any formality or technicality in any bid in the interest of DFCM.

DIVISION OF FACILITIES CONSTRUCTION AND MANAGEMENT

Marla Workman, Contract Coordinator
4110 State Office Building, Salt Lake City, Utah 84114
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES

Division of Facilities Construction and Management

DFCM

PROJECT SCHEDULE

PROJECT NAME: SECURITY FENCING - OLYMPUS AND TIMPANAGOS FACILITY
DRAPER PRISON-DEPARTMENT OF CORRECTIONS-DRAPER, UT
DFCM PROJECT # 05082100

Event Day Date Time Place

Advertisement Placed Sunday June 25, 2006 8:00 AM | Multi-Media

Bidding Documents Tuesday June 27, 2006 8:00 AM | DFCM, 4110 State Office

Available Bldg, SLC, UT or DFCM
web site *

Mandatory Pre-bid Thursday July 6, 2006 8:00 AM | Timpanogos Facility

Site Meeting Conference Room
Draper Prison

Last Day to Submit Monday July 10, 2006 4:00 PM | DFCM

Questions Attention: Vic Middleton
at vmiddlet@utah.gov

Final Addendum Issued | Tuesday July 11, 2006 4:00 PM | DFCM, 4110 State Office
Bldg, SLC, UT or DFCM
web site *

Prime Contractors Thursday July 13, 2006 3:30 PM | DFCM, 4110 State Office

Turn In Bid and Bid Bldg, SLC, UT

Bond / Bid Opening in

DFCM Conference

Room

Sub-contractor List Friday July 14, 2006 3:30 PM | DFCM, 4110 State Office

Due

Bldg, SLC, UT

* DFCM’s web site address is http://dfcm.utah.gov
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES

DFCM
Division of Facilities Construction and Management

BID FORM

NAME OF BIDDER DATE

To the Division of Facilities Construction and Management
4110 State Office Building
Salt Lake City, Utah 84114

The undersigned, responsive to the "Notice to Contractors" and in accordance with the "Instructions to
Bidders”, in compliance with your invitation for bids for the SECURITY FENCING — OLYMPUS
& TIMPANOGOS FACILITY — DRAPER PRISON — DEPARTMENT OF CORRECTIONS
DRAPER, UTAH — DFCM PROJECT NO. 05082100 and having examined the Contract
Documents and the site of the proposed Work and being familiar with all of the conditions surrounding
the construction of the proposed Project, including the availability of labor, hereby proposes to furnish
all labor, materials and supplies as required for the Work in accordance with the Contract Documents
as specified and within the time set forth and at the price stated below. This price is to cover all
expenses incurred in performing the Work required under the Contract Documents of which this bid is
a part:

I/We acknowledge receipt of the following Addenda:

For all work shown on the Drawings and described in the Specifications and Contract Documents, I/we agree to
perform for the sum of:

DOLLARS (§ )

(In case of discrepancy, written amount shall govern)

I/We guarantee that the Work will be Substantially Complete within 120 calendar days after receipt of the
Notice to Proceed, should I/we be the successful bidder, and agree to pay liquidated damages in the amount of
$300.00 per day for each day after expiration of the Contract Time as stated in Article 3 of the Contractor’s
Agreement.

This bid shall be good for 45 days after bid opening.

Enclosed is a 5% bid bond, as required, in the sum of

The undersigned Contractor's License Number for Utah is

Upon receipt of notice of award of this bid, the undersigned agrees to execute the contract within ten (10) days,
unless a shorter time is specified in the Contract Documents, and deliver acceptable Performance and Payment
bonds in the prescribed form in the amount of 100% of the Contract Sum for faithful performance of the
contract.
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BID FORM
PAGE NO. 2

The Bid Bond attached, in the amount not less than five percent (5%) of the above bid sum, shall become the
property of the Division of Facilities Construction and Management as liquidated damages for delay and
additional expense caused thereby in the event that the contract is not executed and/or acceptable 100%
Performance and Payment bonds are not delivered within the time set forth.

Type of Organization:

(Corporation, Partnership, Individual, etc.)

Any request and information related to Utah Preference Laws:

Respectfully submitted,

Name of Bidder

ADDRESS:

Authorized Signature
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INSTRUCTIONS TO BIDDERS

1. Drawings and Specifications, Other Contract Documents

Drawings and Specifications, as well as other available Contract Documents, may be obtained as stated
in the Invitation to Bid.

2. Bids

Before submitting a bid, each contractor shall carefully examine the Contract Documents, shall visit
the site of the Work; shall fully inform themselves as to all existing conditions and limitations; and
shall include in the bid the cost of all items required by the Contract Documents. If the bidder
observes that portions of the Contract Documents are at variance with applicable laws, building codes,
rules, regulations or contain obvious erroneous or uncoordinated information, the bidder shall
promptly notify the DFCM Representative and the necessary changes shall be accomplished by
Addendum.

The bid, bearing original signatures, must be typed or handwritten in ink on the Bid Form provided in
the procurement documents and submitted in a sealed envelope at the location specified by the
Invitation to Bid prior to the deadline for submission of bids.

Bid bond security, in the amount of five percent (5%) of the bid, made payable to the Division of
Facilities Construction and Management, shall accompany bid. THE BID BOND MUST BE ON THE
BID BOND FORM PROVIDED IN THE PROCUREMENT DOCUMENTS IN ORDER TO BE
CONSIDERED AN ACCEPTABLE BID.

If the bid bond security is submitted on a bid bond form other than DFCM’s required bid bond form,
and the bid security meets all other legal requirements, the bidder will be allowed to provide an
acceptable bid bond by the close of business on the next business day following notification by DFCM
of submission of a defective bid bond security. NOTE: A cashier’s check cannot be used as a
substitute for a bid bond.

3. Contract and Bond

The Contractor's Agreement will be in the form bound in the specifications. The Contract Time will
be as indicated in the bid. The successful bidder, simultaneously with the execution of the Contract
Agreement, will be required to furnish a performance bond and a payment bond, both bearing original
signatures, upon the forms provided in the procurement documents. The performance and payment
bonds shall be for an amount equal to one hundred percent (100%) of the contract sum and secured
from a company that meets the requirements specified in the requisite forms. Any bonding
requirements for subcontractors will be specified in the Supplementary General Conditions.
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INSTRUCTIONS TO BIDDERS
PAGE NO. 2

4. Listing of Subcontractors

Listing of Subcontractors shall be as summarized in the “Instructions and Subcontractor’s List Form”,
which are included as part of these Contract Documents. The Subcontractors List shall be delivered to
DFCM or faxed to DFCM at (801)538-3677 within 24 hours of the bid opening. Requirements for
listing additional subcontractors will be listed in the Contract Documents.

DFCM retains the right to audit or take other steps necessary to confirm compliance with requirements
for the listing and changing of subcontractors. Any contractor who is found to not be in compliance
with these requirements is subject to a debarment hearing and may be debarred from consideration for
award of contracts for a period of up to three years.

5. Interpretation of Drawings and Specifications

If any person or entity contemplating submitting a bid is in doubt as to the meaning of any part of the
drawings, specifications or other Contract Documents, such person shall submit to the DFCM Project
Manager a request for an interpretation thereof. The person or entity submitting the request will be
responsible for its prompt delivery. Any interpretation of the proposed documents will be made only
by addenda posted on DFCM’s web site at http://dfcm.utah.gov. Neither the DFCM nor A/E will be
responsible for any other explanations or interpretations of the proposed documents. A/E shall be
deemed to refer to the architect or engineer hired by DFCM as the A/E or Consultant for the Project.

6. Addenda

Addenda will be posted on DFCM’s web site at http://dfcm.utah.gov. Contractors are responsible for
obtaining information contained in each addendum from the web site. Addenda issued prior to the
submittal deadline shall become part of the bidding process and must be acknowledged on the bid
form. Failure to acknowledge addenda may result in disqualification from bidding.

7. Award of Contract

The Contract will be awarded as soon as possible to the lowest, responsive and responsible bidder,
based on the lowest combination of base bid and acceptable prioritized alternates, provided the bid is
reasonable, is in the interests of the State of Utah to accept and after applying the Utah Preference
Laws in U.C.A. Title 63, Chapter 56. DFCM reserves the right to waive any technicalities or
formalities in any bid or in the bidding. Alternates will be accepted on a prioritized basis with
Alternate 1 being highest priority, Alternate 2 having second priority, etc.
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INSTRUCTIONS TO BIDDERS
PAGE NO. 3

8. DFCM Contractor Performance Rating

As a contractor completes each DFCM project, DFCM, the architect/engineer and the using agency
will evaluate project performance based on the enclosed “DFCM Contractor Performance Rating”
form. The ratings issued on this project will not affect this project but may affect the award on future
projects.

9. Licensure
The Contractor shall comply with and require all of its subcontractors to comply with the license laws

as required by the State of Utah.

10. Right to Reject Bids

DFCM reserves the right to reject any or all Bids.

11. Time is of the Essence

Time is of the essence in regard to all the requirements of the Contract Documents.

12. Withdrawal of Bids

Bids may be withdrawn on written request received from bidder prior to the time fixed for opening.
Negligence on the part of the bidder in preparing the bid confers no right for the withdrawal of the bid
after it has been opened.

13. Product Approvals

Where reference is made to one or more proprietary products in the Contract Documents, but
restrictive descriptive materials of one or more manufacturer(s) is referred to in the Contract
Documents, the products of other manufacturers will be accepted, provided they equal or exceed the
standards set forth in the drawings and specifications and are compatible with the intent and purpose of
the design, subject to the written approval of the A/E. Such written approval must occur prior to the
deadline established for the last scheduled addenda to be issued. The A/E’s written approval will be in
an issued addendum. If the descriptive material is not restrictive, the products of other manufacturers
specified will be accepted without prior approval provided they are compatible with the intent and
purpose of the design as determined by the A/E.
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INSTRUCTIONS TO BIDDERS
PAGE NO. 4

14. Financial Responsibility of Contractors, Subcontractors and Sub-subcontractors

Contractors shall respond promptly to any inquiry in writing by DFCM to any concern of financial
responsibility of the contractor, subcontractor or sub-subcontractor.

15. Debarment

By submitting a bid, the Contractor certifies that neither it nor its principals, including project and site
managers, have been, or are under consideration for, debarment or suspension, or any action that
would exclude such from participation in a construction contract by any governmental department or
agency. If the Contractor cannot certify this statement, attach to the bid a detailed written explanation
which must be reviewed and approved by DFCM as part of the requirements for award of the Project.
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BID BOND
(Title 63, Chapter 56, U. C. A. 1953, as Amended)

KNOW ALL PERSONS BY THESE PRESENTS:

That hereinafter referred to as
the "Principal," and , a corporation organized and existing
under the laws of the State of , with its principal office in the City of and authorized to transact

business in this State and U. S. Department of the Treasury Listed, (Circular 570, Companies Holding Certificates of Authority as Acceptable
Securities on Federal Bonds and as Acceptable Reinsuring Companies); hereinafter referred to as the "Surety," are held and firmly bound unto
the STATE OF UTAH, hereinafter referred to as the "Obligee," in the amount of $ (5% of the
accompanying bid), being the sum of this Bond to which payment the Principal and Surety bind themselves, their heirs, executors,
administrators, successors and assigns, jointly and severally, firmly by these presents.

THE CONDITION OF THIS OBLIGATION IS SUCH that whereas the Principal has submitted to Obligee the accompanying
bid incorporated by reference herein, dated as shown, to enter into a contract in writing for the

Project.

NOW, THEREFORE, THE CONDITION OF THE ABOVE OBLIGATION IS SUCH, that if the said principal does not
execute a contract and give bond to be approved by the Obligee for the faithful performance thereof within ten (10) days after being notified
in writing of such contract to the principal, then the sum of the amount stated above will be forfeited to the State of Utah as liquidated
damages and not as a penalty; if the said principal shall execute a contract and give bond to be approved by the Obligee for the faithful
performance thereof within ten (10) days after being notified in writing of such contract to the Principal, then this obligation shall be null and
void. It is expressly understood and agreed that the liability of the Surety for any and all defaults of the Principal hereunder shall be the full
penal sum of this Bond. The Surety, for value received, hereby stipulates and agrees that obligations of the Surety under this Bond shall be
for a term of sixty (60) days from actual date of the bid opening.

PROVIDED, HOWEVER, that this Bond is executed pursuant to provisions of Title 63, Chapter 56, Utah Code Annotated, 1953,
as amended, and all liabilities on this Bond shall be determined in accordance with said provisions to same extent as if it were copied at
length herein.

IN WITNESS WHEREOF, the above bounden parties have executed this instrument under their several seals on the date indicated
below, the name and corporate seal of each corporate party being hereto affixed and these presents duly signed by its undersigned
representative, pursuant to authority of its governing body.

DATED this day of 20
Principal's name and address (if other than a corporation): Principal's name and address (if a corporation):
By: By:
Title: Title:
(Affix Corporate Seal)
Surety's name and address:
STATE OF )
) ss. By:
COUNTY OF ) Attorney-in-Fact (Affix Corporate Seal)
On this day of ,20 , personally appeared before me

whose 1dent1ty is personally known to me or proved to me on the basis of satisfactory evidence, and who, being by me duly sworn, did say
that he/she is the Attorney-in-fact of the above-named Surety Company, and that he/she is duly authorized to execute the same and has
complied in all respects with the laws of Utah in reference to becoming sole surety upon bonds, undertakings and obligations, and that he/she
acknowledged to me that as Attorney-in-fact executed the same.

Subscribed and sworn to before me this day of 20
My Commission Expires:
Resides at:

NOTARY PUBLIC
Agency:
Agent:

Address: Approved As To Form: May 25, 2005
Phone: By Alan S. Bachman, Asst Attorney General
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES

DFCM

Division of Facilities Construction and

INSTRUCTIONS AND SUBCONTRACTORS LIST FORM

The three low bidders, as well as all other bidders that desire to be considered, are required by law to
submit to DFCM within 24 hours of bid opening a list of ALL first-tier subcontractors, including the
subcontractor’s name, bid amount and other information required by Building Board Rule and as stated
in these Contract Documents, on the following basis:

PROJECTS UNDER $500,000 - ALL SUBS $20,000 OR OVER MUST BE LISTED
PROJECTS $500,000 OR MORE - ALL SUBS $35,000 OR OVER MUST BE LISTED

¢ Any additional subcontractors identified in the bid documents shall also be listed.

e The DFCM Director may not consider any bid submitted by a bidder if the bidder fails to submit a
subcontractor list meeting the requirements of State law.

e List subcontractors for base bid as well as the impact on the list that the selection of any alternate
may have.

¢ Bidder may not list more than one subcontractor to perform the same work.

¢ Bidder must list “Self” if performing work itself.

LICENSURE:

The subcontractor’s name, the type of work, the subcontractor’s bid amount, and the subcontractor's
license number as issued by DOPL, if such license is required under Utah Law, shall be listed. Bidder
shall certify that all subcontractors, required to be licensed, are licensed as required by State law. A
subcontractor includes a trade contractor or specialty contractor and does not include suppliers who
provide only materials, equipment, or supplies to a contractor or subcontractor.

BIDDER LISTING 'SELF' AS PERFORMING THE WORK:

Any bidder that is properly licensed for the particular work and intends to perform that work itself in
lieu of a subcontractor that would otherwise be required to be on the subcontractor list, must insert the
term ‘Self” for that category on the subcontractor list form. Any listing of ‘Self” on the sublist form
shall also include the amount allocated for that work.

‘SPECIAL EXCEPTION”:

A bidder may list ‘Special Exception’ in place of a subcontractor when the bidder intends to obtain a
subcontractor to perform the work at a later date because the bidder was unable to obtain a qualified or
reasonable bid under the provisions of U.C.A.Section 63A-5-208(4). The bidder shall insert the term
‘Special Exception’ for that category of work, and shall provide documentation with the subcontractor
list describing the bidder’s efforts to obtain a bid of a qualified subcontractor at a reasonable cost and
why the bidder was unable to obtain a qualified subcontractor bid. The Director must find that the
bidder complied in good faith with State law requirements for any ‘Special Exception’ designation, in
order for the bid to be considered. If awarded the contract, the Director shall supervise the bidder’s
efforts to obtain a qualified subcontractor bid. The amount of the awarded contract may not be
adjusted to reflect the actual amount of the subcontractor’s bid. Any listing of ‘Special Exception’ on
the sublist form shall also include amount allocated for that work.
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INSTRUCTIONS AND SUBCONTRACTORS LIST FORM
Page No. 2

GROUNDS FOR DISQUALIFICATION:

The Director may not consider any bid submitted by a bidder if the bidder fails to submit a
subcontractor list meeting the requirements of State law. Director may withhold awarding the contract
to a particular bidder if one or more of the proposed subcontractors are considered by the Director to
be unqualified to do the Work or for such other reason in the best interest of the State of Utah.
Notwithstanding any other provision in these instructions, if there is a good faith error on the sublist
form, at the sole discretion of the Director, the Director may provide notice to the contractor and the
contractor shall have 24 hours to submit the correction to the Director. If such correction is submitted
timely, then the sublist requirements shall be considered met.

CHANGES OF SUBCONTRACTORS SPECIFICALLY IDENTIFIED ON SUBLIST FORM:

Subsequent to twenty-four hours after the bid opening, the contractor may change its listed
subcontractors only after receiving written permission from the Director based on complying with all
of the following criteria.

(1) The contractor has established in writing that the change is in the best interest of the State and
that the contractor establishes an appropriate reason for the change, which may include, but not
is not limited to, the following reasons: the original subcontractor has failed to perform, or is
not qualified or capable of performing, and/or the subcontractor has requested in writing to be
released.

(2) The circumstances related to the request for the change do not indicate any bad faith in the
original listing of the subcontractors.

3) Any requirement set forth by the Director to ensure that the process used to select a new
subcontractor does not give rise to bid shopping.

(4) Any increase in the cost of the subject subcontractor work is borne by the contractor.

(5) Any decrease in the cost of the subject subcontractor work shall result in a deductive change
order being issued for the contract for such decreased amount.

(6) The Director will give substantial weight to whether the subcontractor has consented in writing
to being removed unless the Contractor establishes that the subcontractor is not qualified for
the work.

EXAMPLE:

Example of a list where there are only four subcontractors:

SUBCONTRACTOR, SUBCONTRACTOR
TYPE OF WORK “SELF” OR “SPECIAL EXCEPTION” BID AMOUNT CONT. LICENSE #
ELECTRICAL ABCD Electric Inc. $350,000.00 123456789000
LANDSCAPING “Self” 300,000.00 123456789000
CONCRETE (ALTERNATE #1) XYZ Concrete Inc 298,000.00 987654321000
MECHANICAL “Special Exception” Fixed at: 350,000.00 (TO BE PROVIDED
(attach documentation) AFTER OBTAINING
SUBCONTRACTOR)

PURSUANT TO STATE LAW - SUBCONTRACTOR BID AMOUNTS CONTAINED IN THIS

SUBCONTRACTOR LIST SHALL NOT BE DISCLOSED UNTIL THE CONTRACT HAS BEEN AWARDED.

DFCM FORM 1a-2 060706
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES

L] L] L] L] L] ° L] DFCM
Division of Facilities Construction and
SUBCONTRACTORS LIST
FAX TO 801-538-3677
PROJECT TITLE:
Caution: You must read and comply fully with instructions.
SUBCONTRACTOR, SUBCONTRACTOR

TYPE OF WORK “SELF” OR “SPECIAL EXCEPTION” BID AMOUNT CONT. LICENSE #
We certify that:
1. This list includes all subcontractors as required by the instructions, including those related to the base bid as well as any

alternates.

2. We have listed “Self” or “Special Exception” in accordance with the instructions.
3. All subcontractors are appropriately licensed as required by State law.

FIRM:

DATE: SIGNED BY:

NOTICE: FAILURE TO SUBMIT THIS FORM, PROPERLY COMPLETED AND SIGNED, AS REQUIRED
IN THESE CONTRACT DOCUMENTS, SHALL BE GROUNDS FOR DFCMS REFUSAL TO ENTER INTO A
WRITTEN CONTRACT WITH BIDDER. ACTION MAY BE TAKEN AGAINST BIDDERS BID BOND AS
DEEMED APPROPRIATE BY DFCM. ATTACH A SECOND PAGE IF NECESSARY.

DFCM FORM 1a-2 060706 14



FUGITIVE DUST PLAN

The Contractor will fill out the form and file the original with the Division of Air Quality and a copy of
the form with the Division of Facilities Construction & Management, prior to the issuance of any notice
to proceed.

The Contractor will be fully responsible for compliance with the Fugitive Dust Control Plan, including

the adequacy of the plan, any damages, fines, liability, and penalty or other action that results from
noncompliance.

Page 1 of 7
15

DFCM FORM 1a-2 060706



Utah Division of Air Quality
April 20, 1999

GUIDANCE THAT MUST BE CONSIDERED IN DEVELOPING AND SUBMITTING A
DUST CONTROL PLAN FOR COMPLIANCE WITH R307-309-3, 4, 5, 6,7

Source Information:

1. Name of your operation (source): provide a name if the source is a construction site.

2. Address or location of your operation or construction site.

3. UTM coordinates or Longitude/Latitude of stationary emission points at your operation.

4. Lengths of the project, if temporary (time period).

5. Description of process (include all sources of dust and fugitive dust). Please, if necessary, use

additional sheets of paper for this description. Be sure to mark it as an attachment.

6. Type of material processed or disturbed.

7. Amount of material processed (tons per year, tons per month, lbs./hr., and applicable units).

Page 2 of 7
16
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8. Destination of product (where will the material produced be used or transported, be specific,
provide address or specific location), information needed for temporary relocation applicants.

9. Identify the individual who is responsible for the implementation and maintenance of fugitive
dust control measures. List name(s), position(s) and telephone number(s).

10.  List, and attach copies of any contract lease, liability agreement with other companies that may,
or will, be responsible for dust control on site or on the project.

Page 3 of 7
17
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Description of Fugitive Dust Emission Activities
(Things to consider in addressing fugitive dust control strategies.)

1. Type of activities (drilling and blasting, road construction, development construction, earth
moving and excavation, handling and hauling materials, cleaning and leveling, etc).

2. List type of equipment generating the fugitive dust.
3. Diagram the location of each activity or piece of equipment on site. Please attach the diagram.
4. Provide pictures or drawings of each activity. Include a drawing of the unpaved/paved road

network used to move loads “on” and “off” property.

5. Vehicle miles travels on unpaved roads associated with the activity (average speed).
6. Type of dust emitted at each source (coal, cement, sand, soil, clay, dust, etc.)
7. Estimate the size of the release area at which the activity occurs (square miles). For haul or dirt

roads include total miles of road in use during the activity.

Page 4 of 7
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Description of Fugitive Dust Emission Controls on Site

Control strategies must be designed to meet 20% opacity or less on site (a lesser opacity may be defined
by Approval Order conditions or federal requirements such as NSPS), and control strategies must
prevent exceeding 10% opacity from fugitive dust at the property boundary (site boundary) for
compliance with R307-309-3.

1. Types of ongoing emission controls proposed for each activity, each piece of equipment, and
haul roads.
2. Types of additional dust controls proposed for bare, exposed surfaces (chemical stabilization,

synthetic cover, wind breaks, vegetative cover, etc).

3. Method of application of dust suppressant.
4. Frequency of application of dust suppressant.
5. Explain what triggers the use of a special control measure other than routine measures already in

place, such as covered loads or measures covered by a permit condition (increase in opacity, high
winds, citizen complaints, dry conditions, etc).

6. Explain in detail what control strategies/measures will be implemented off-hours, i.e.,
Saturdays/Sundays/Holidays, as well as 6 PM to 6 AM each day.

Page 5 of 7
19
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Description of Fugitive Dust Control Off-site

Prevent, to the maximum extent possible, deposition of materials, which may create fugitive dust on
public and private paved roads in compliance with R307-309-5, 6, 7.

1. Types of emission controls initiated by your operation that are in place “off” property
(application of water, covered loads, sweeping roads, vehicle cleaning, etc.).

2. Proposed remedial controls that will be initiated promptly if materials, which may create fugitive
dust, are deposited on public and private paved roads.

Submit the Dust Control Plan to:

Executive Secretary Phone: (801) 536-4000
Utah Air Quality Board FAX: (801) 536-4099
POB 144820

15 North 1950 West
Salt Lake City, Utah 84114-4820

Page 6 of 7
20
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Fugitive Dust Control Plan Violation Report

When a source is found in violation of R307-309-3 or in violation of the Fugitive Dust Control Plan, the
course must submit a report to the Executive Secretary within 15 days after receiving a Notice of
Violation. The report must include the following information:

1.

Name and address of dust source.

Time and duration of dust episode.

Meteorological conditions during the dust episode.

Total number and type of fugitive dust activities and dust producing equipment within each
operation boundary. If no change has occurred from the existing dust control plan, the source
should state that the activity/equipment is the same.

Fugitive dust activities or dust producing equipment that caused a violation of R-307-309-3 or
the sources dust control plan.

Reasons for failing to control dust from the dust generating activity or equipment.

New and/or additional fugitive dust control strategies necessary to achieve compliance with
R307-309-3,4, 5, 6, or 7.

If it can not be demonstrated that the current approved Dust Control Plan can result in
compliance with R307-309-3 through 7, the Dust Control Plan must be revised so as to
demonstrate compliance with 307-309-3 through 7. Within 30 days of receiving a fugitive dust
Notice of Violation, the source must submit the revised Plan to the Executive Secretary for
review and approval.

Submit the Dust Control Plan to:

Executive Secretary Phone: (801) 536-4000
Utah Air Quality Board FAX: (801) 536-4099
POB 144820

15 North 1950 West
Salt Lake City, Utah 84114-4820

Attachments: DFCM Form FDR R-307-309, Rule 307-309

Page 7 of 7
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300/300/ /FVA/ / !/

Project No.
CONTRACTOR'S AGREEMENT
FOR:
THIS CONTRACTOR'S AGREEMENT, made and entered into this day of ,20  , by
and between the DIVISION OF FACILITIES CONSTRUCTION AND MANAGEMENT, hereinafter
referred to as "DFCM", and , incorporated in the State of

and authorized to do business in the State of Utah, hereinafter referred to as "Contractor",
whose address is

WITNESSETH: WHEREAS, DFCM intends to have Work performed at

WHEREAS, Contractor agrees to perform the Work for the sum stated herein.

NOW, THEREFORE, DFCM and Contractor for the consideration provided in this Contractor's
Agreement, agree as follows:

ARTICLE 1. SCOPE OF WORK. The Work to be performed shall be in accordance with the
Contract Documents prepared by and entitled

13 2

The DFCM General Conditions (“General Conditions”) dated May 25, 2005 on file at the office of
DFCM and available on the DFCM website, are hereby incorporated by reference as part of this
Agreement and are included in the specifications for this Project. All terms used in this Contractor's
Agreement shall be as defined in the Contract Documents, and in particular, the General Conditions.

The Contractor Agrees to furnish labor, materials and equipment to complete the Work as required in the
Contract Documents which are hereby incorporated by reference. It is understood and agreed by the
parties hereto that all Work shall be performed as required in the Contract Documents and shall be
subject to inspection and approval of DFCM or its authorized representative. The relationship of the
Contractor to the DFCM hereunder is that of an independent Contractor.

ARTICLE 2. CONTRACT SUM. The DFCM agrees to pay and the Contractor agrees to accept in
full performance of this Contractor's Agreement, the sum of
DOLLARS AND NO CENTS ($ .00),
which is the base bid, and which sum also includes the cost of a 100% Performance Bond and a 100%
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CONTRACTOR'S AGREEMENT
PAGE NO. 2

Payment Bond as well as all insurance requirements of the Contractor. Said bonds have already been
posted by the Contractor pursuant to State law. The required proof of insurance certificates have been
delivered to DFCM in accordance with the General Conditions before the execution of this Contractor's
Agreement.

ARTICLE 3. TIME OF COMPLETION AND DELAY REMEDY. The Work shall be
Substantially Complete within (__ ) calendar days after the date of the Notice to
Proceed. Contractor agrees to pay liquidated damages in the amount of $ per day for each day
after expiration of the Contract Time until the Contractor achieves Substantial Completion in accordance
with the Contract Documents, if Contractor's delay makes the damages applicable. The provision for
liquidated damages is: (a) to compensate the DFCM for delay only; (b) is provided for herein because
actual damages can not be readily ascertained at the time of execution of this Contractor's Agreement;
(c) is not a penalty; and (d) shall not prevent the DFCM from maintaining Claims for other non-delay
damages, such as costs to complete or remedy defective Work.

No action shall be maintained by the Contractor, including its or Subcontractor or suppliers at any tier,
against the DFCM or State of Utah for damages or other claims due to losses attributable to hindrances
or delays from any cause whatsoever, including acts and omissions of the DFCM or its officers,
employees or agents, except as expressly provided in the General Conditions. The Contractor may
receive a written extension of time, signed by the DFCM, in which to complete the Work under this
Contractor's Agreement in accordance with the General Conditions.

ARTICLE 4. CONTRACT DOCUMENTS. The Contract Documents consist of this Contractor's
Agreement, the Conditions of the Contract (DFCM General Conditions, Supplementary and other
Conditions), the Drawings, Specifications, Addenda and Modifications. The Contract Documents shall
also include the bidding documents, including the Invitation to Bid, Instructions to Bidders/ Proposers
and the Bid/Proposal, to the extent not in conflict therewith and other documents and oral presentations
that are documented as an attachment to the contract.

All such documents are hereby incorporated by reference herein. Any reference in this Contractor's
Agreement to certain provisions of the Contract Documents shall in no way be construed as to lessen the
importance or applicability of any other provisions of the Contract Documents.

ARTICLE 5. PAYMENT. The DFCM agrees to pay the Contractor from time to time as the Work
progresses, but not more than once each month after the date of Notice to Proceed, and only upon
Certificate of the A/E for Work performed during the preceding calendar month, ninety-five percent
(95%) of the value of the labor performed and ninety-five percent (95%) of the value of materials
furnished in place or on the site. The Contractor agrees to furnish to the DFCM invoices for materials
purchased and on the site but not installed, for which the Contractor requests payment and agrees to
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safeguard and protect such equipment or materials and is responsible for safekeeping thereof and if such
be stolen, lost or destroyed, to replace same.

Such evidence of labor performed and materials furnished as the DFCM may reasonably require shall be
supplied by the Contractor at the time of request for Certificate of Payment on account. Materials for
which payment has been made cannot be removed from the job site without DFCM's written approval.
Five percent (5%) of the earned amount shall be retained from each monthly payment. The retainage,
including any additional retainage imposed and the release of any retainage, shall be in accordance with
UCA 13-8-5 as amended. Contractor shall also comply with the requirements of UCA 13-8-5, including
restrictions of retainage regarding subcontractors and the distribution of interest earned on the retention
proceeds. The DFCM shall not be responsible for enforcing the Contractor’s obligations under State law
in fulfilling the retention law requirements with subcontractors at any tier.

ARTICLE 6. INDEBTEDNESS. Before final payment is made, the Contractor must submit evidence
satisfactory to the DFCM that all payrolls, materials bills, subcontracts at any tier and outstanding
indebtedness in connection with the Work have been properly paid. Final Payment will be made after
receipt of said evidence, final acceptance of the Work by the DFCM as well as compliance with the
applicable provisions of the General Conditions.

Contractor shall respond immediately to any inquiry in writing by DFCM as to any concern of financial
responsibility and DFCM reserves the right to request any waivers, releases or bonds from Contractor in
regard to any rights of Subcontractors (including suppliers) at any tier or any third parties prior to any
payment by DFCM to Contractor.

ARTICLE 7. ADDITIONAL WORK. It is understood and agreed by the parties hereto that no
money will be paid to the Contractor for additional labor or materials furnished unless a new contract in
writing or a Modification hereof in accordance with the General Conditions and the Contract Documents
for such additional labor or materials has been executed. The DFCM specifically reserves the right to
modify or amend this Contractor's Agreement and the total sum due hereunder either by enlarging or
restricting the scope of the Work.

ARTICLE 8. INSPECTIONS. The Work shall be inspected for acceptance in accordance with the
General Conditions.

ARTICLE 9. DISPUTES. Any dispute, PRE or Claim between the parties shall be subject to the
provisions of Article 7 of the General Conditions. DFCM reserves all rights to pursue its rights and

remedies as provided in the General Conditions.

ARTICLE 10. TERMINATION, SUSPENSION OR ABANDONMENT. This Contractor’s
Agreement may be terminated, suspended or abandoned in accordance with the General Conditions.

24

DFCM FORM 1a-2 060706



CONTRACTOR'S AGREEMENT
PAGE NO. 4

ARTICLE 11. DFCM'S RIGHT TO WITHHOLD CERTAIN AMOUNT AND MAKE USE
THEREQOF. The DFCM may withhold from payment to the Contractor such amount as, in DFCM's
judgment, may be necessary to pay just claims against the Contractor or Subcontractor at any tier for
labor and services rendered and materials furnished in and about the Work. The DFCM may apply such
withheld amounts for the payment of such claims in DFCM's discretion. In so doing, the DFCM shall be
deemed the agent of Contractor and payment so made by the DFCM shall be considered as payment
made under this Contractor's Agreement by the DFCM to the Contractor. DFCM shall not be liable to
the Contractor for any such payment made in good faith. Such withholdings and payments may be made
without prior approval of the Contractor and may be also be prior to any determination as a result of any
dispute, PRE, Claim or litigation.

ARTICLE 12. INDEMNIFICATION. The Contractor shall comply with the indemnification
provisions of the General Conditions.

ARTICLE 13. SUCCESSORS AND ASSIGNMENT OF CONTRACT. The DFCM and
Contractor, respectively bind themselves, their partners, successors, assigns and legal representatives to
the other party to this Agreement, and to partners, successors, assigns and legal representatives of such
other party with respect to all covenants, provisions, rights and responsibilities of this Contractor’s
Agreement. The Contractor shall not assign this Contractor’s Agreement without the prior written
consent of the DFCM, nor shall the Contractor assign any moneys due or to become due as well as any
rights under this Contractor’s Agreement, without prior written consent of the DFCM.

ARTICLE 14. RELATIONSHIP OF THE PARTIES. The Contractor accepts the relationship of
trust and confidence established by this Contractor's Agreement and covenants with the DFCM to
cooperate with the DFCM and A/E and use the Contractor's best skill, efforts and judgment in furthering
the interest of the DFCM; to furnish efficient business administration and supervision; to make best
efforts to furnish at all times an adequate supply of workers and materials; and to perform the Work in
the best and most expeditious and economic manner consistent with the interests of the DFCM.

ARTICLE 15. AUTHORITY TO EXECUTE AND PERFORM AGREEMENT. Contractor
and DFCM each represent that the execution of this Contractor's Agreement and the performance
thereunder is within their respective duly authorized powers.

ARTICLE 16. ATTORNEY FEES AND COSTS. Except as otherwise provided in the dispute
resolution provisions of the General Conditions, the prevailing party shall be entitled to reasonable

attorney fees and costs incurred in any action in the District Court and/or appellate body to enforce this
Contractor's Agreement or recover damages or any other action as a result of a breach thereof.
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IN WITNESS WHEREQF, the parties hereto have executed this Contractor's Agreement on the day
and year stated hereinabove.

CONTRACTOR:
Signature Date
Title:
State of )
)
County of ) Please type/print name clearly
Onthis  dayof , 20 , personally appeared before me,
whose 1dent1ty is personally known to me (or proved to me on the basis of satisfactory eV1dence) and
who by me duly sworn (or affirmed), did say that he (she) is the (title or office) of

the firm and that said document was signed by him (her) in behalf of said firm.

Notary Public
(SEAL)
My Commission Expires
APPROVED AS TO AVAILABILITY DIVISION OF FACILITIES
OF FUNDS: CONSTRUCTION AND MANAGEMENT
Financial Manager, Date Date
Division of Facilities Construction Manager -
and Management Capital
APPROVED AS TO FORM: APPROVED FOR EXPENDITURE:
ATTORNEY GENERAL
May 25, 2005
By: Alan S. Bachman Division of Finance Date

Asst Attorney General
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PERFORMANCE BOND
(Title 63, Chapter 56, U. C. A. 1953, as Amended)

That hereinafter referred to as the "Principal" and
a corporation organized and existing under the laws of the State of _
, with its principal office in the City of and authorized to transact business in this State and U. S. Department of the Treasury

Listed (Circular 570, Companies Holding Certificates of Authority as Acceptable Securities on Federal Bonds and as Acceptable Reinsuring Companies);
hereinafter referred to as the "Surety," are held and firmly bound unto the State of Utah, hereinafter referred to as the "Obligee, " in the amount of
DOLLARS ($ ) for the payment whereof, the
said Principal and Surety bind themselves and their heirs, administrators, executors, successors and assigns, jointly and severally, firmly by these presents.

WHEREAS, the Principal has entered into a certain written Contract with the Obligee, dated the day of , 20 , to

construct
in the County of , State of Utah, Project No. , for the approximate sum of

Dollars ($ ), which

Contract is hereby incorporated by reference herein.
NOW, THEREFORE, the condition of this obligation is such that if the said Principal shall faithfully perform the Contract in accordance with the
Contract Documents including, but not limited to, the Plans, Specifications and conditions thereof, the one year performance warranty, and the terms of the

Contract as said Contract may be subject to Modifications or changes, then this obligation shall be void; otherwise it shall remain in full force and effect.

No right of action shall accrue on this bond to or for the use of any person or corporation other than the state named herein or the heirs, executors,
administrators or successors of the Owner.

The parties agree that the dispute provisions provided in the Contract Documents apply and shall constitute the sole dispute procedures of the parties.

PROVIDED, HOWEVER, that this Bond is executed pursuant to the Provisions of Title 63, Chapter 56, Utah Code Annotated, 1953, as amended,
and all liabilities on this Bond shall be determined in accordance with said provisions to the same extent as if it were copied at length herein.

IN WITNESS WHEREOF, the said Principal and Surety have signed and sealed this instrument this day of , 20
WITNESS OR ATTESTATION: PRINCIPAL:
By:
(Seal)
Title:
WITNESS OR ATTESTATION: SURETY:
By:
Attorney-in-Fact (Seal)
STATE OF
) ss.
COUNTY OF )
On this day of , 20____, personally appeared before me , whose

identity is personally known to me or proved to me on the basis of satisfactory evidence, and who, being by me duly sworn, did say that he/she is the Attorney
in-fact of the above-named Surety Company and that he/she is duly authorized to execute the same and has complied in all respects with the laws of Utah in
reference to becoming sole surety upon bonds, undertakings and obligations, and that he/she acknowledged to me that as Attorney-in-fact executed the same.

Subscribed and sworn to before me this day of 20

My commission expires:

Resides at:
NOTARY PUBLIC
Agency:
Agent:
Address: Approved As To Form: May 25, 2005
Ph ) By Alan S. Bachman, Asst Attorney General
one: e
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PAYMENT BOND
(Title 63, Chapter 56, U. C. A. 1953, as Amended)

KNOW ALL PERSONS BY THESE PRESENTS:

That hereinafter referred to as the "Principal," and
, a corporation organized and existing under the laws of the State of authorized to do business in this State
and U. S. Department of the Treasury Listed (Circular 570, Companies Holding Certificates of Authority as Acceptable Securities on Federal Bonds and as
Acceptable Reinsuring Companies); with its principal office in the City of hereinafter referred to as the ""Surety," are held and firmly bound unto
the State of Utah hereinafter referred to as the "Obligee," in the amount of
Dollars ($ ) for the payment whereof, the said Principal and Surety bind themselves and their heirs, administrators, executors, successors
and assigns, jointly and severally, firmly by these presents.

WHEREAS, the Principal has entered into a certain written Contract with the Obligee, dated the day of 20 R
to construct
in the County of , State of Utah, Project No. for the approximate sum of
Dollars ($ ), which contract is hereby

incorporated by reference herein.

NOW, THEREFORE, the condition of this obligation is such that if the said Principal shall pay all claimants supplying labor or materials to Principal
or Principal's Subcontractors in compliance with the provisions of Title 63, Chapter 56, of Utah Code Annotated, 1953, as amended, and in the prosecution of the
Work provided for in said Contract, then, this obligation shall be void; otherwise it shall remain in full force and effect.

That said Surety to this Bond, for value received, hereby stipulates and agrees that no changes, extensions of time, alterations or additions to the terms
of the Contract or to the Work to be performed thereunder, or the specifications or drawings accompanying same shall in any way affect its obligation on this Bond,
and does hereby waive notice of any such changes, extensions of time, alterations or additions to the terms of the Contract or to the Work or to the specifications
or drawings and agrees that they shall become part of the Contract Documents.

PROVIDED, HOWEVER, that this Bond is executed pursuant to the provisions of Title 63, Chapter 56, Utah Code Annotated, 1953, as amended, and
all liabilities on this Bond shall be determined in accordance with said provisions to the same extent as if it were copied at length herein.

IN WITNESS WHEREOF, the said Principal and Surety have signed and sealed this instrument this day of 20
WITNESS OR ATTESTATION: PRINCIPAL:
By:
(Seal)
Title:
WITNESS OR ATTESTATION: SURETY:
By:
STATE OF ) Attorney-in-Fact (Seal)
) ss.
COUNTY OF )
On this day of 20 , personally appeared before me

, whose identity is personally known to me or proved to me on the basis of
satisfactory evidence, and who, being by me duly sworn, did say that he/she is the Attorney-in-fact of the above-named Surety Company, and that he/she is duly
authorized to execute the same and has complied in all respects with the laws of Utah in reference to becoming sole surety upon bonds, undertakings and
obligations, and that he/she acknowledged to me that as Attorney-in-fact executed the same.

Subscribed and sworn to before me this day of , 20

My commission expires:

Resides at:
NOTARY PUBLIC
Agency: Approved As To Form: May 25, 2005
Agent: By Alan S. Bachman, Asst Attorney General
Address: 28
Phone:
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES

DFCM
Division of Facilities Construction and Management
CHANGE ORDER #
CONTRACTOR: AGENCY OR INSTITUTION:
PROJECT NAME:
PROJECT NUMBER:
CONTRACT NUMBER:
ARCHITECT: DATE:
CONSTRUCTION | PROPOSAL AMOUNT DAYS
CHANGE REQUEST
DIRECTIVENO. | NO. INCREASE | DECREASE | INCREASE | DECREASE
Amount Days Date
ORIGINAL CONTRACT
TOTAL PREVIOUS CHANGE ORDERS
TOTAL THIS CHANGE ORDER
ADJUSTED CONTRACT

DFCM and Contractor agree that the terms, contract sum, scope of the Work and time specified in this Change Order
shall constitute the full accord and satisfaction, and complete adjustment to the Contract and includes all direct and
indirect costs and effects related to, incidental to, and/or reasonably implied from such change in the contract terms,
sum, scope of the Work and time.

Contractor:

Date
Architect/Engineer:

Date
Agency or Institution:

Date
DFCM:

Date
Funding Verification:

Date

Page of page(s)
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES

DFCM
Division of Facilities Construction and Management

CERTIFICATE OF SUBSTANTIAL COMPLETION

PROJECT PROJECT NO:
AGENCY/INSTITUTION

AREA ACCEPTED

The Work performed under the subject Contract has been reviewed on this date and found to be Substantially Completed as
defined in the General Conditions; including that the construction is sufficiently completed in accordance with the Contract
Documents, as modified by any change orders agreed to by the parties, so that the State of Utah can occupy the Project or specified
area of the Project for the use for which it is intended.

The DFCM - (Owner) accepts the Project or specified area of the Project as Substantially Complete and will assume full
possession of the Project or specified area of the Project at (time) on (date).

The DFCM accepts the Project for occupancy and agrees to assume full responsibility for maintenance and operation, including
utilities and insurance, of the Project subject to the itemized responsibilities and/or exceptions noted below:

The Owner acknowledges receipt of the following closeout and transition materials:
[l As-built Drawings [ O & M Manuals [J  Warranty Documents [l Completion of Training
Requirements

A list of items to be completed or corrected (Punch List) is attached hereto. The failure to include an item on it does not alter the
responsibility of the Contractor to complete all the Work in accordance with the Contract Documents, including authorized
changes thereof. The amount of (Twice the value of the punch list work) shall be retained to assure the
completion of the punch list work.

The Contractor shall complete or correct the Work on the list of (Punch List) items appended hereto within
__ calendar days from the above date of issuance of this Certificate. The amount withheld pending completion of the list of
items noted and agreed to shall be: $ . Ifthe list of items is not completed within the time allotted the Owner
has the right to be compensated for the delays and/or complete the work with the help of independent contractor at the expense of
the retained project funds. Ifthe retained project funds are insufficient to cover the delay/completion damages, the Owner shall be
promptly reimbursed for the balance of the funds needed to compensate the Owner.

by:
CONTRACTOR (include name of firm) (Signature) DATE

by:
A/E (include name of firm) (Signature) DATE

by:
USING INSTITUTION OR AGENCY (Signature) DATE

by:
DFCM (Owner) (Signature) DATE
4110 State Office Building, Salt Lake City, Utah 84114 cc: Parties Noted
telephone 801-538-3018 « facsimile 801-538-3267 « http://dfcm.utah.gov DFCM, Director
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SECTION 02210
GRADING

PART 1 - GENERAL

11 WORK INCLUDED

A Preparation

B.  Excavation and filling

C. Disposal of excess excavated and waste materials
D. Compaction

E. Dustand surface water control

F. Field quality control

G. Protection

12 RELATED WORK

A.  Section 02220 - Excavating, Backfilling, and Compaction

1.3 QUALITY ASSURANCE
A.  Comply with federal, state, and local codes and regulations.

B.  All working conditions shall be in accordance with the "Utah Occupational Safety and
Health Standard for Construction”.

C. Freezing weather:

1. Unless scheduling requirements of these specifications dictate otherwise,
construction of fills during freezing weather shall not be done without approval of
the Owner.

2. If placement of earth materials during freezing weather is permitted by the Owner,
such permission does not relieve the Contractor of the responsibility to perform
the work in accordance with these specifications and at no additional cost to the
Owner.

PART 2 - PRODUCTS

21 FILL MATERIALS
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Structural Fill:

1.  Shall not be lumpy or frozen.

2. Shall be free from large concentrations of alkali, salt, and petroleum products, all
roots, sod, limbs, and other vegetative matter, slag, cinders, ashes and rubbish,
or other material that in the opinion of the Owner is objectionable or deleterious.

3.  Shall be "clean" granular soils graded within the following limits.

Sieve Size Percent Passing by Weight
4 inch 100
No. 10 50 max.
No. 40 30 max.
No. 200 18 max.

4. A maximum particle size of 2 inches is required of structural fill placed in confined
areas.

5. Moisture conditions at the time of placement shall be such the material used will
be compactable to required specs.

6. Shall be approved by the Engineer prior to being used on the site of the work.

Stabilizing structural fill: Mixture of clean coarse gravels and cobbles.
Non-structural fill:

1.  Shall not be lumpy or frozen.

2. Shall be free from large concentrations of alkali, salt, and petroleum products, all
roots, sod, limbs, and other vegetative matter, rocks larger than 6 inches in
diameter, slag, cinders, ashes and rubbish, or other material that in the opinion of
the Owner is objectionable or deleterious.

3.  Shall be either cohesive or granular.

PART 3 - EXECUTION

3.1

PREPARATION

Within 10 feet of construction limits, inspect, photograph, and record condition of
concrete slabs, structures, landscaping and other features to remain which might be
affected by clearing. Mark with paint any existing cracks on concrete along which work
will take place, in order to determine after the construction is completed whether such
damage was caused by the operations of the Contractor or had occurred previously.
Any concrete showing unmarked cracks upon completion of construction will be
evidence of damage by the Contractor's forces, and shall be replaced or repaired to the
satisfaction of the Owner of the damaged concrete, at the Contractor's own expense.

Obtain necessary permits required for grading.
Establish the location and extent of all underground utilities. Notify necessary utility

companies to be present if disturbing ground in the vicinity of utilities. Protect active
utility systems adjacent to or uncovered by any excavation during site grading.

BC&A — 06/06 GRADING
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3.2

Maintain, reroute or extend as required, existing ditches, pipelines or utility lines to
remain which pass through the construction limits. Pay costs for this work, except
those covered by the utility companies. Accurately locate and record abandoned and
active utility lines rerouted or extended, on Project Record Documents. Call Blue-
Stakes for utility location.

Maintain benchmarks, monuments and other reference points.

Appropriate traffic control devices shall be provided in accordance with federal, state or
local regulations to regulate, warn, and guide traffic at the work site.

EXCAVATION AND FILLING

Excavate cut areas to proper elevation. When Structural Fill or other material is to be
placed upon exposed surface, take care to prevent disturbing of soils. A smooth-lipped
bucket, or other equipment which will produce a smooth, undisturbed surface, shall be
used to excavate areas which require placement of Structural Fill or other material on
undisturbed natural soil subgrade. Excavation equipment with "teeth" shall not be used
as this equipment may disturb the subgrade soils.

Placement of Structural Fill:

1.  Structural Fill shall be used to fill below an area which is to be structurally loaded,

or which is to support slab-on-grade or pavement, and shall extend from

undisturbed native soil to the proper subgrade elevation. Excavated material

which meets the specification requirements, including compaction and moisture

provisions, may be used as Structural Fill.

Under areas to receive structural fill, topsoil shall be completely removed.

Prior to placing the structural fill, the subgrade shall be proof-rolled by passing

moderately-loaded rubber tire-mounted construction equipment uniformly over

the surface continuously at least three times. If excessively soft, loose or

disturbed soils are encountered, they shall be removed as directed by Owner, to

a maximum depth of two feet, and replaced with COMPACTED GRANULAR

STRUCTURAL FILL, compacted to 90% of the maximum laboratory dry density

determined by ASTM D-1557 or AASHTO T-180.

4. Prior to placing structural fill, the area to receive the fill shall be prepared as
specified in Section 02100.

5. Structural fill should be placed in lifts not exceeding 8 inches in loose thickness.

wn

Placement of Non-Structural Fill:

1. Non-Structural Fill shall be used to fill all areas which do not require Structural Fill.
Excavated material which meets the specified gradation, compaction and
moisture requirements may be used as Non-Structural Fill.

2. Prior to placing Non-Structural Fill, the area to receive the fill shall be cleared as
specified above.

3. Non-Structural fill should be placed in lifts not exceeding 12 inches in loose
thickness.
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3.3

34

Grading Tolerances:
1. Finish areas to within not more than 0.10" above or below required elevations.

Uniformly grade areas within construction limits, including adjacent transition areas.
Smooth finished surface within specified tolerances, compact with uniform levels or
slopes between points where elevations are indicated, or between such points and
existing grades.

Unauthorized excavation:

1. Unauthorized excavation consists of removal of materials beyond indicated
elevations or dimensions without specific direction of the Owner.
2. Correct unauthorized excavation as directed, at no cost to the Owner.

All material deposited in piles or windrows by excavating and hauling equipment shall
be spread and leveled before compaction.

Fills adjacent to structures shall be placed around the structure in lifts of constant
elevation until finish grade is achieved.

DISPOSAL OF EXCESS EXCAVATED AND WASTE MATERIALS

Remove waste material, unacceptable excavated material, surface and sub-surface
vegetation, trash and debris and dispose of it off Owner's property in accordance with
all applicable laws and ordinances.

Excess excavated material shall be disposed of at the site as planter berms. When
guantity shown has been exceeded, dispose of excess excavated material off Owner's
property in accordance with all applicable laws and ordinances.

COMPACTION REQUIREMENTS

Each layer of structural fill shall be compacted to at least 90% of the maximum dry
density, as determined by the ASTM D-1557 (AASHTO T-180) method of compaction.
Non-structural fill shall be compacted to at least 85% of the maximum dry density, as
determined by the ASTM D-1557 (AASHTO T-180) method of compaction.

Structural fill placed beneath footings, or to a total thickness in excess of 5 feet, shall
be compacted over the full depth of the fill to a least 95 % of the maximum dry density
as determined by AASHTO T-180 (ASTM D-1557) method of compaction.

Where layer of soil material to be compacted must be moisture conditioned before
compaction, uniformly apply water to surface of layer of soil material, to prevent free
water appearing on surface during or subsequent to compaction operation.

Remove and replace, or scarify and air dry, soil material that is too wet to permit
compaction to specified density. Soil material that has been removed because it is too
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3.5

3.6

3.7

wet to permit compaction may be stockpiled or spread and allowed to dry. Assist
drying by discing, harrowing or pulverizing until moisture content is reduced to a
satisfactory value.

DUST AND SURFACE WATER CONTROL

Dust control measures shall be implemented by application of water to all work areas,
storage areas, haul and access roads, or other areas affected by work.

Comply with State of Utah Fugitive Dust Control requirements included at the end of
Section 01500.

Provide and operate at least 1 mobile tank sprinkling unit during the contract period.

Surface water shall be controlled to the extent that the areas to receive pavement,
walks or slabs are not allowed to become wet from runoff from adjacent areas.
Surface water shall be directed away from these areas but not directed toward
adjacent property, buildings, or any improvement that may be damaged by water.
Surface water shall not be allowed to enter sanitary sewers.

FIELD QUALITY CONTROL

Allow testing service to inspect and approve subgrades and fill layers before further
construction work is performed.

Testing of compacted fill materials and subgrades will be performed by testing agency
employed by the Contractor. If, during progress of work, tests indicate that compacted
materials do not meet specified requirements, remove defective work, replace and
retest at no cost to Owner.

In each compacted fill layer, testing service shall perform at least one field density test
for every 2000 sq. ft. of fill area, but in no case less than 3 tests.

PROTECTION
Protect newly graded areas from traffic and erosion. Keep free of trash and debris.

Repair and reestablish grades in settled, eroded, and rutted areas to specified
tolerances.

Where completed compacted areas are disturbed by subsequent construction
operations or adverse weather, scarify surface, reshape, and compact to required
density prior to further construction.

Where settling is measurable or observable in excavated or filled areas during general
project warranty period, remove surface (pavement, lawn or other finish), add structural
fill material, compact to required specifications, and replace surface treatment.
Restore appearance, quality, and condition of surface or finish to match adjacent work,
and eliminate evidence of restoration to greatest extent possible.

END OF SECTION

BC&A — 06/06 GRADING
STATE OF UTAH DFCM PAGE 02210-5



SECTION 02220
TRENCH AND BUILDING EXCAVATING, BACKFILLING AND COMPACTION

PART 1 - GENERAL

11 WORK INCLUDED
A.  Contractor shall provide all materials, labor, equipment, transportation and other items
required to perform excavation, backfiling and compaction Work as indicated or as
required to accomplish Work of other sections of these specifications. All excavation,
backfilling and compaction Work shall be in accordance with applicable regulations and
as specified herein.
B. Excavating, backfilling and compaction includes, but is not limited to the following:
1. Preparation
2. Excavation, backfilling and compaction
3. Dewatering and/or runoff control measures
4.  Shoring
5.  Clean up, protection, maintenance
1.2 RELATED WORK
A.  Section 02210 - Grading
1.3 REFERENCES
A.  The applicable provisions of the latest editions of the References listed below shall
govern the Work covered under this Section, unless there is a conflict between said
References and the requirements of this Section. In the case of such a conflict, the
requirements of this Section shall apply.
B.  Utah Occupational Safety and Health Division (UOSHD).
C. American Association of State Highway and Transportation Officials (AASHTO):
D. American Society for Testing and Materials (ASTM)
1.4 SUBMITTALS
A.  Submit evidence of materials conformance with applicable requirements as well as
these specifications.
1.5 QUALITY ASSURANCE
A.  Comply with federal, state, and local codes and regulations.
TRENCH AND BUILDING EXCAVATION,
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B.  All working conditions shall be in accordance with the "Utah Occupational Safety and
Health Division”, Safe Practices for Excavation & Trenching Operations, latest edition,
or other Laws or Regulations which apply.

C. Utah Department of Transportation requirements:

1. All paving work shall conform to the applicable Utah Department of
Transportation standards.

D. Compaction Testing Frequency:

Continuous Footings: 1 test per lift per each 15 lin. ft.

Spot FDNS: 1 test per lift per each FDN.

Interior Flatwork: 1 test per lift per each 1000 sq. ft.

Exterior Flatwork: 1 test per lift per each 2000 sq. ft.
Trenches/Curbs/Gutters/Ramps: 1 test per lift per each 40 lin. ft.

arwbhE

PART 2 - PRODUCTS

21 MANUFACTURERS

A.  Materials suppliers shall provide, upon request, verification of a consistent record of
meeting or exceeding materials or performance standards as specified herein.

2.2 TRENCH FOUNDATION MATERIALS
A.  All foundation materials shall be free from alkali, salt, and petroleum products, roots,
sod, limbs, and other vegetative matter, slag, cinders, ashes and rubbish, or other

material that in the opinion of the Engineer may be objectionable or deleterious.

B. Undisturbed soil foundation material;

1.  Shall be natural trench bottom soil unless unable to adequately support pipe or
structures.
2. Shall not be lumpy or frozen.

C. Gravel:

1. Shall be hard, durable, broken stone or slag.
2. Shall be graded within the following limits:

Sieve % Passing
1" 100

3/4" 85-100
1/2" 20-40

No. 4 10-20

TRENCH AND BUILDING EXCAVATION,
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2.3 BEDDING MATERIALS

A.  Sand Bedding Material:

1. Shall be free from alkali, salt, and petroleum products, roots, sod, limbs, and
other vegetative matter, slag, cinders, ashes and rubbish, or other material that in
the opinion of the Engineer may be objectionable or deleterious.

2.  Graded within the following limits:

Sieve % Passing
3/4" 100

No. 4 80-100

No. 10 30-50

No. 40 10-30

No. 200 0-18

2.4 BACKFILL MATERIALS
A Granular backfill:

1. Shall be readily compactable and shall be free from alkali, salt, and petroleum
products, roots, sod, limbs, and other vegetative matter, slag, cinders, ashes and
rubbish, or other material that in the opinion of the Engineer may be
objectionable or deleterious.

2.  Graded within the following limits:

Sieve % Passing
3inch 100

No. 10 50 max.

No. 40 30 max.

No. 200 18 max.

3. May be select material from excavation if it will meet all requirements of granular
backfill, including compaction requirements as specified for type of surface
improvement above trench.

B. Excavated Soil Backfill Material:

1. Shall be free from alkali, salt, and petroleum products, roots, sod, limbs, and
other vegetative matter, slag, cinders, ashes and rubbish, or other material that in
the opinion of the Engineer may be objectionable or deleterious.

2.  Shall be select material from excavation, with no particle larger than 3 inches in
diameter.

3. Use on-site materials only if specified compaction requirements can be met.

TRENCH AND BUILDING EXCAVATION,
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PART 3 - EXECUTION

3.1

EXAMINATION

It shall be the Contractor's sole responsibility to locate all (whether or not shown on the
Drawings) existing water, sanitary sewer, storm drain, and gas lines, electrical and
telephone conduit and other underground utilities with their existing house service
connections, and all other underground structures in order that no damage or loss of
service will result from interference with existing lines.

Review all available drawings, notes, and information on the location of these
underground lines and structures in determining the location of the existing facilities.

Have an electronic pipe finder on the job at all times and mark all lines on the road
ahead of the excavating machine.

Blue Stakes Location Center shall be contacted 48 hours before any excavation is
commenced.

Mark with paint any existing cracks on concrete along which work will take place, in
order to determine after the construction is completed whether such damage was
caused by the operations of the Contractor or had occurred previously. Any concrete
showing unmarked cracks upon completion of construction will be evidence of damage
by the Contractor's forces, and shall be replaced or repaired to the satisfaction of the
Owner of the damaged concrete, at the Contractor's own expense.

All fences removed for excavation shall be returned to their original condition except
that damaged portions will be replaced with new fencing at the Contractor's expense.

G. Obtain all required permits.
3.2 METHODS AND PROCEDURES
A.  General Requirements

1. All gas, sanitary sewer, storm drain, water and other pipelines, flumes and
ditches of metal, wood or concrete, underground electrical conduits and
telephone cable, and all walks, curbs, and other improvements encountered in
excavating trenches carefully shall be supported, maintained and protected from
injury or interruption of service until backfill is complete and settlement has taken
place.

2. If any existing facility is damaged or interrupted, promptly after becoming aware
thereof and before performing any Work affected thereby, except in an
emergency, identify the owner of such existing facility, and give written notice
thereof to that owner and the Owner and Engineer. And indemnify the Owner
from any and all damages resulting from damaged facilities.

TRENCH AND BUILDING EXCAVATION,
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3.  All damage, injury or loss resulting from lack of adequate sheeting, bracing, and
shoring shall be the responsibility of the Contractor; and the Contractor shall
effect all necessary repairs or reconstruction resulting from such damage.

4.  The trenches shall not be backfilled until the utilities systems as installed conform
to the requirements of the Drawings and Specifications. Where, in the opinion of
the Engineer, damage is likely to result from withdrawing sheeting, the sheeting
shall be left in place.

5.  Trenches shall be backfilled to the proper surface with material as shown or
specified. Trenches improperly backfilled shall be reopened to the depth
required for correction, then refilled and compacted as specified, or the condition
shall be otherwise corrected as approved.

6.  Care shall be exercised so that when backfilling is complete and settlement has
taken place, all existing pipes, flumes, ditches, conduits, cables, walks, curbs,
and other improvements will be on the same alignment and grade as they were
before work commenced.

7.  Compaction shall be the responsibility of the Contractor. He shall select the
methods to be used and carefully perform the work of backfilling and compaction
S0 as to prevent damage to new or existing piping. Any new or existing piping
damaged during the Contractor's work shall be replaced as directed by the
Engineer with new piping.

3.3 INSTALLATION
A Excavation

1. Excavation for basements, pipe lines, concrete valve boxes, manholes and
appurtenant structures shall include the work of removing all earth, sand, gravel,
guicksand, stone, loose rock, solid rock, clay, shale, cement, hardpan, boulders,
and all other materials necessary to be moved in excavating the trench for the
pipe; maintaining the excavation by shoring, bracing, and sheeting or well
pointing to prevent the sides of the trench from caving in while pipe laying is in
progress; and removing sheeting from the trench after pipe has been laid.

2. Excavation support system shall be suitable for the soil structure, depth of cut,
water content of soil, weather conditions, superimposed loads, and vibration.
Contractor may select one of the following methods of ensuring the safety of
workers in the trench, as approved by the Utah State Industrial Commission or its
safety inspectors:

a. Sloping sides of excavation to the angle of repose at which the soil will
remain safely at rest.

b.  Shoring excavation sides by placing sheeting, timber shores, trench jacks,
bracing, piles, or other materials to resist pressures surrounding the
excavation.

c.  Using a movable trench box built-up of steel plates and a heavy steel frame
of sufficient strength to resist the pressures surrounding the excavation.

3.  Trenches shall be of the necessary width for proper laying of pipe. Care shall be
taken not to overexcavate. The bottom of the trenches shall be accurately
graded to provide uniform bearing and support for each section of the pipe along
the entire length of the barrel of the pipe.
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4, Excavations shall be excavated to the depths shown on the Drawings, including
any required allowances for the sewer rock foundation, when required, and for
other pipe bedding requirements.

5. Minimum cover over the top of the pipe, including any paving, shall be as follows:

a.  Water supply piping: 4.0 feet minimum from finish grade.

6.  Grading of trenches shall be performed to avoid interference of water and sewer
lines with other underground utilities and structures:

a.  Water supply piping: Unless otherwise indicated, trenches shall be graded
to avoid high points with the necessity of placing vacuum and relief valves
in the water lines.

7.  The width of trench, measured at the top of the pipe, shall be as narrow as
possible but not wider than 15 inches on each side of sewer or water pipe.

8. Excavation for manholes, concrete valve boxes, and similar structures shall be
sufficient to leave at least 12 inches in the clear between the outer surfaces and
the embankment or timber that may be used to hold and protect the banks.

9. Excess materials shall be hauled away from the construction site or aherwise
disposed of by the Contractor as approved by the Engineer.

B.  Backiilling

1. Materials for trench backfill shall be as shown on the Drawings.
2.  Pipe bedding:

a. Consists of preparing an acceptable pipe foundation, excavating the pipe
groove in the prepared foundation and backfilling from the foundation to 12
inches above the top of the pipe. All piping shall be protected from lateral
displacement and possible damage resulting from impact or unbalanced
loading during backfilling operations by being adequately bedded.

b. Pipe foundation: Shall consist of natural soil in the bottom of the trench, or
a built-up foundation if conditions so warrant. Wherever the trench
subgrade material does not afford a sufficiently solid foundation to support
the pipe and superimposed load, and where groundwater must be drained,
the trench shall be excavated below the bottom of the pipe to such depth
as may be necessary, and this additional excavation filled with clean,
compacted sewer rock.

c. A pipe groove shall be excavated in the pipe foundation to receive the
bottom quadrant of the pipe so that the installed pipe will be true to line and
grade. Bell holes shall be dug after the trench bottom has been graded.
Bell holes shall be excavated so that only the barrel of the pipe bears on
the pipe foundation.

d. Pipe bedding from pipe foundation to 12 inches above top of pipe:
Materials shall be deposited and compacted in layers not to exceed 8
inches in uncompacted depth. Deposition and compaction of bedding
materials shall be done simultaneously and uniformly on both sides of the
pipe. All bedding materials shall be placed in the trench with hand tools or
other approved method in such a manner that they will be scattered
alongside the pipe and not dropped into the trench in compact masses.

TRENCH AND BUILDING EXCAVATION,
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34

Materials used shall be as shown in the Typical Trench Section in the
Drawings and as specified in Part 2.

3. Each lift shall be evenly spread and moistened or dried by disk harrowing or
other means so that the required density will be produced.

4. Backfill around valves with Granular Backfill Material.

5. Backfill of basement “below grade walls” shall be with a free draining granular
material.

Compaction
1. Backfill Compaction Requirements:

a. Under pavements, floors, or other surface improvements, the average
density shall be 95% of laboratory maximum density with no individual test
lower than 92% of the laboratory maximum density, as determined by
AASHTO Designation T-180 (ASTM D-1557).

b. In shoulders and other unimproved areas, the average density shall be
90% of laboratory maximum density with no individual test lower than 86%
of the laboratory maximum density, as determined by AASHTO
Designation T-180 (ASTM D-1557).

2.  Compaction shall be performed in strict accordance with the manufacturer's
recommendations for each type of pipe.

3. Mechanical compaction: Shall be accomplished by the use of sheeps-foot rollers,
pneumatic tire rollers, vibrating rollers, or other mechanical tampers of a size and
type necessary to achieve the required degree of compaction.

Dewatering

1. The Contractor shall do all pumping, shall build all drains and do all the work
necessary to keep the trench and pipes free from water during the progress of
the work.

2. In wet trenches, a channel shall be kept open along the side of the pipe for
conducting the water to a sump hole, from which it shall be pumped out of the
trench. No water shall be allowed to enter the pipe.

PROTECTION

Provide barricades and restrict access as appropriate to prevent damage to Work in
place.

Contractor shall be responsible for protection of Work in place against displacement,
damage, or loss until Owner’s acceptance. Any work and subsequently damaged, lost
or displaced shall be repaired or replaced to the Owner’s satisfaction at no additional
cost.

TRENCH AND BUILDING EXCAVATION,
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3.5

3.6

CLEANING

Thoroughly clean, rake, wash, flush or sweep as required to clean adjacent
improvements of materials covered as part of this Work prior to submitting for Owner’s
acceptance.

Contractor shall provide all labor, equipment, materials and other items as required to
perform clean up as required by the Owner, adjacent property owners and other
jurisdictions.

Finish grading of areas affected by this Work shall be required as part of clean up.

The roadway including shoulders, slopes, ditches, and borrow pits shall be smoothly
trimmed, and shaped by machinery, or other satisfactory methods, to the lines, grades
and cross-sections, as established, and shall be so maintained until accepted. Any
surplus material not suitable for spreading along the road to widen the existing
shoulder or raise the grade shall be disposed of as specified above.

TESTING

The Contractor shall employ a testing laboratory to perform field and laboratory density
tests, except that the Contractor shall make such additional tests, at his expense, as
deemed necessary by him to assure that the work of compaction is performed properly,
determine any adjustments in compacting equipment, thickness of layers, moisture
content and compaction effort or other means necessary to obtain the specified
minimum relative density. Provide access to the work and all men and machinery
necessary to aid the testing laboratory personnel in performing field density tests or
taking samples for laboratory tests. In general, tests and samples shall be made as the
work proceeds.

Have testing laboratory perform maximum density tests on materials to be compacted
from samples submitted by Contractor taken from locations selected by the Engineer.

Have testing laboratory perform field density tests of compacted backfill materials. The
approximate location and number of such tests shall be as shown on the drawings, as
described in the Bid Form, or as selected by the Engineer. Field density tests shall be
taken as follows:

1. In planted or unimproved areas:

a. 18" above the top of the pipe
b. Finished grade

2. In streets, roads, parking lots or other paved areas:

a. 18" above the top of the pipe
b. 24" to 36" below the gravel road base
c. Gravel road base subgrade

TRENCH AND BUILDING EXCAVATION,
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d.  Top of gravel road base
e.  Top of bituminous surface course

D. Copies of test results prepared by the esting laboratory shall be transmitted to the
Contractor at the same time they are transmitted to the Engineer.

E.  Successful performance of compaction at the location of the field density test shall not
relieve the Contractor of his responsibility to meet the specified density requirements
for the complete project.

END OF SECTION
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SECTION 02720
GRAVEL

PART 1 - GENERAL

11 WORK INCLUDED
A.  Subgrade preparation to lines and grades shown on the plan or specified.
B. Place, grade and compact sub-base.
C. Install weed control matt.

D. Place and grade gravel covering.

1.2 RELATED WORK
A.  Section 02210 - Grading

B.  Section 02220 - Excavating, Backfilling and Compaction

13 REFERENCES

A.  American Society for Testing Materials (ASTM).

PART 2 - PRODUCTS

2.1 GRAVEL BETWEEN SECURITY FENCES

A.  Shall 3/4” minus, and shall be washed, hard, durable, angular pit run gravel or crushed
natural stone.

B. Shall be free from shale, silt, clay, loam, friable or soluble materials.
C. Shall be free from noticeable concentrations of alkali, salt, and petroleum products, all

roots, sod, limbs, and other vegetative matter, slag, cinders, ashes and rubbish, or other
material that, in the opinion of the Corrections, is objectionable or deleterious.

PART 3 - EXECUTION

3.1 PREPARATION OF SUBGRADE

A.  Prior to placing weed control matt and gravel, the subgrade shall be scarified to a depth
of not less than 2", graded and compacted to no more that 2” variation.

BC&A - 06/06 GRAVEL
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B. Ensure subgrade is to required lines and elevations.
3.2 WEED CONTROL MATT / BARRIER
A Weed control matt / barrier shall be DeWITT PRO 5 Weed Barrier, 5 0z. Woven needle-
punched material, or approved equal.
3.3 PLACEMENT AND GRADING OF GRAVEL
A.  Gravel covering shall be placed with a minimum of 4” coverage over the weed control
matt / barrier.
B. There shall be no more than 2” of variation of the final gravel grade.
END OF SECTION
BC&A — 06/06 GRAVEL
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SECTION 02820
SECURITY CHAIN LINK FENCING AND GATES

PART 1 - GENERAL

11 RELATED DOCUMENTS

A Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A Provide chain link fences and gates as complete units controlled by a single contractor
including excavation, backfill, concrete, necessary erection accessories, hardware,
fittings, and fastenings.

B. Related Sections include the following:

1. Division 2 Section 02210 Grading.

2. Division 2 Section 02220 Trench & Building Excavation, Backfilling & Compaction.

3. Division 3 Section "Cast-in-place Concrete” for concrete post footings and grade
beams.

1.3 SUBMITTALS

A Product Data: Submit manufacturer's technical data, and installation instructions for
metal fencing and gates, design mix for concrete.

B. Shop Drawings: Comply with all requirements and indicate the following: layout,
arrangement, dimensions, materials, finishes; fabrication, assembly and erection
details; sizes of all members; fastenings, supports, and anchors; patterns, clearances,
and all necessary connections to work of other trades. Provide shop drawings showing
complete assembly for combinations of manufacturer's items as detailed. Coordinate
hardware for each gate, verify lock mounting with detention equipment supplier, and
show mounting height, configuration.

C.  Shop drawings that are non-conforming to the above will be rejected.

D. Samples: Three 12" long samples of barbed wire and barbed tape shall be submitted to
the Utah Department of Corrections for approval.

E. Submit framework performance test: Pipe and tubing shall meet the following
performance criteria when subjected to salt spray testing in accordance with ASTM
B/17: Exterior- 1,000 hours with maximum 5% red rust Interior- 650 hours with
maximum 5% red rust.
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1.4 QUALITY ASSURANCE

A.  Source Limitations: Obtain each type or class of fence material of the same brand
from the same manufacturer.

B. Applicable Reference Standards: Comply with the following, unless more stringent

provisions are indicated:

1. ASTM A90, Test method for weight of coating on zinc-coated (galvanized) iron or
steel articles.

2.  ASTM A-153, Zinc coating (hot dip) on iron and steel hardware. C. ASTM A-392,
zinc-coated steel chain link fence fabric.

3. ASTM A-446, Steel sheet, zinc-coated (galvanized) by the hot-dip process,
structural (physical) quality.

4. ASTM A-569, Steel, Sheet, and Strip, Carbon (0.15 maximum), Hot-rolled,
Commercial quality.

5. ASTM A824, Metallic coated steel marcelled tension wire for use with chain link
fence.

6. ASTM B-117, Method of salt spray (fog) testing. H. ASTM F-626, Fence fittings.

7. ASTM F-669, Strength requirements of metal posts and rails for industrial
chain link fence.

8. ASTM AT780, Practice for Repair of Damaged and Uncoated Areas of Hot-Dip
Galvanized Coatings.

9. ASTM F-900-03, Standard Specification for Industrial and Commercial Swing
Gates.

10. ASTM F-1043, Specification for Strength and Protective Coatings on Metal
Industrial Chain Link Fence Framework.

11. ASTM F-1083, Pipe, Steel, Hot-dipped zinc coated (galvanized) welded for fence
structures.

12. Chain Link Fence Manufacturers Institute (CLFMI) Product Manual.

1.5 DELIVERY, STORAGE, AND HANDLING

A Delivery: Load products in such a manner that they may be transported and unloaded
without being damaged. Deliver products to project site in cartons or crated to provide
protection during transit and project site storage. Time delivery to avoid delaying other
trades whose work is dependent on this work. Coordinate delivery timing with
Contractor.

B.  Storage: Place all products in storage location as directed. Do no store products on or
in a manner that might cause distortion or damage to the products or the supporting
structures. Repair or replace damaged products as directed.

C. Markings: Tag all products with markings, which show proper installation locations.

D. Defective Products: Items found to be defective either through manufacturing, transit
damage, field installation, etc. shall be replaced within a three week period. Special
shipment and manufacturing arrangements shall be arranged to accomplish this
requirement.

BC&A — 06/06 SECURITY CHAIN LINK FENCING AND GATES
STATE OF UTAH DFCM PAGE 02820-2



1.6 WARRANTY

A.  Contractor to provide and service a warranty against defects in all materials for ten (10)
years after completion of project.

1.7 CLEANING

A Upon Completion of the fence installation, clean up all waste material and debris
resulting from the construction.

PART 2 - PRODUCTS

21 APPROVED MANUFACTURERS

A.  Steel Chain Link Fence Manufacturers: Subject to compliance with requirements,
manufacturer's offering steel chain link fencing products which may be incorporated in
the work included are limited to the following:

American Security Fence Co.

American Chain Link Fence Co.

Allied Tube and Conduit Fence Division

Anchor Fence, Inc.

United States Steel, Cyclone Fence Div.

Merchant Metals, Inc.

oA~ WNE

B. Razor Wire Manufacturers: Subject to compliance with requirements, manufacturer's
offering Barbed Tape Obstacle products which may be incorporated in the work
included are limited to the following:

1. American Security Fence Co.
2.  Micheal Industries
3. Allied Tube & Conduit

2.2 MATERIALS

A.  Steel Fencing
1. Fabric:

a. As required 9 ga. finished size steel wires, 2" mesh, with both top and
bottom salvages twisted and barbed.

b. Furnish one-piece fabric widths for fencing up to and including 12' high.

C. Fabric finish, galvanized, ASTM A392, Class 11, with not less than 2.0 oz.
zinc per sq. ft. of actual surface covered according to ASTM A-90. The zinc
used for the coating shall conform with ASTM B-6. Poly vinyl Chloride
(PVC) coated fabric may not be used as a alternate to galvanized fabric.

2. Framework: Posts, Rails and Braces

a.  Standard weight (Schedule 40) in conformance to ASTM F- 1083, minimum
yield strength of 25,000 psi and galvanized with a zinc coating not less than
1.8 ounces per square foot.
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b. High strength pipe with steel complying with ASTM A-446 (Grade D) or
ASTM A-569, minimum vyield strength of 50,000 psi and an exterior
galvanized with zinc not less than 0.9 ounces per square foot a chromate
conversion coating and a minimum 0.3 mils of clear acrylic. Interior coating
shall be galvanized with zinc not less than 0.9 ounces per square foot (min.
of 1.53 mils thick) or a minimum 0.6 mils thick zinc rich paint with a 91%
load per square foot.

3. Hardware and Accessories: Provide galvanized products as required for a
complete installation.

4. End, Corner and Pull Posts: Weights (+1- 5%) Minimum sizes as follows:

a. For fence heights 6 ft. up to and including 8 ft: 2.875" o.d. x 5.79  Iblft
steel pipe (schedule 40) or 2.875" 0.d. x 4.64 Iblit steel pipe (high strength)
.Maximum distance of 250 ft. between pull posts.

b. For fence heights 9 ft up to and including 12 ft: 4" 0.d. x 9.11 Iblft steel pipe
(schedule 40) or 4" o.d. x 6.56 Iblft steel pipe (high strength) .Maximum
distance of 250 ft. between pull posts

c.  Engineering calculations should be used to determine requirements for
fence fabric heights over 12 ft or under ice, snow and high wind loads.

d. Posts to be vertical within four degrees (4°) in two planes

5. Line Posts: Weights (+1- 5%) ; Minimum sizes as follows:

a. For fence heights 6 ft. up to and including 8 ft: 2.375" o0.d. x 3.65 Ib/ft steel
pipe (schedule 40) or 2.375" o.d. x 3.12 Iblit steel pipe (high
strength).maximum distance of 10 ft. o.c., unless otherwise indicated.

b.  For fence heights 9 ft up to and including 12 ft: 2.875" 0.d. x 5.79 Iblft steel
pipe (schedule 40) or 2.875" o.d. x 4.64 Ib/ft steel pipe (high strength)
.Maximum distance of 10 ft. o.c. unless otherwise indicated.

c. Engineering calculations should be used to determine requirements for
fence fabric heights over 12 ft or under ice, snow and high wind loads.

d. Posts to be vertical within four degrees (4°) in two planes.

6. Top, Intermediate, Bottom Brace Rails:

a. Braces and rails for all fence heights shall be 1.66" x 2.27 Ib/ft steel pipe
(schedule 40) or 1.66" x 1.82 Iblft steel pipe (high strength).

b. Rails will be required to use expansion type couplings approximately 6"
long, for each joint on continuous runs.

C. Provide means for attaching rails and braces securely to all line, cate,
comer, pull and end posts.

d. Each joint where the top rail meets a post should be secured such that no
perceivable movement between the two pieces takes place when the fence
fabric is flexed.

Gate Posts for swing gates shall be as shown on drawings.

Post Brace Assembly: -Manufacturer's standard adjustable brace at end and

gateposts and at both sides of corner and pull posts. Use same material as top

rail for brace, and truss to line posts with 0.375" diameter rod and adjustable
tighteners.

9. Post Tops: Weather-tight closure cap (for tubular posts), one cap for each post,
secured to post with tack welds.

10. Tension Wire: Shall be 7 ga. 0.177 inch minimum diameter crimped coil or
marcelled spring hard-tempered carbon steel wire with a zinc coating of 1.2
ounces per sq. ft. of surface or greater.

11. Barbed Barrier: Barbed Barrier: Double coil "Maze" 30" and 24" diameter
(concertina) style barbed tape shall have adjacent loops of each coil alternately

® N
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12.

13.

14.

15.

16.

17.
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clipped 3 times around the circumference of each loop. The clip shall be 0.065" x

0.375" stainless steel capable o~ withstanding a pull load of 150 Ibs. Each coll

shall consist of 3i loops with the spacing between attachment points equal to 16"

+/- 2". The length of the extended coil shall be 20 feet. The barbed tape shall be

fabricated from 430 stainless steel, which shall be permanently cold-clenched

230 degrees around a Class Ill galvanized (0.80 ounce zinc per square foot)

0.098" diameter core wire. The barbed tape shall contain a cut-resistant flange.

The stainless steel strip shall be 1" wide before roll-forming and shall be .025"

thick with clusters of four needle sharp barbs on 4" centers. Barbs shall have a

minimum length of 1.2". Barbs shall be alternately offset from the tape centerline.

15" min. - .45" max.

Field Applied Galvanizing Repair Paint: Welded areas shall be repaired per ASTM

A-780, Standard Practice for Repair of Damaged Hot-Dip Galvanized Coatings,

Annex A2, using zinc-rich paints which contain a minimum of 94% zinc dust by

weight.

Stretcher Bars: One piece lengths equal to full height of fabric, with minimum

cross section of 1/4" x 3/4". Provide one stretcher bar for each gate and end

post, and 2 for each corner and pull post.

Stretcher Bar Bands: Space not over 15" o.c., to secure stretcher bars to end,

corner, pull, and gate posts.

Gates:

a. Fabricate swing gate perimeter frames of pipe diameters as specified.
Metal and finish to match framework. Provide horizontal and vertical
members to ensure proper gate operation and for attachment for fabric,
hardware and accessories. Space so that frame members are not more
than 8 ft. apart.

b.  Assemble gate frames by welding for rigid connections. Use same fabric as
for fence type. Install fabric with stretcher bars at vertical edges and tie
wires at top and bottom edges. Attach stretcher to gate frame at not more
than 15" o.c.

c. Attach hardware to provide security against removal or breakage. Install
diagonal cross bracing consisting of 3/8' diameter adjustable lengths truss
rods on gates to ensure frame rigidity without sag or twist.

Gate Hardware: Finish the following malleable iron hardware and accessories for

each gate:

a. Hinges: Size, quantity, and material to suit swing gate size, non/lift-off type,
offset to permit 180 degree gate opening. Provide minimum of 1-1/2 pair of
hinges for each leaf.

b.  Single Gate Latch: Gate latch shall be capable of retaining the gate in a
closed position and shall have provision for a padlock.

C. Double Gate Latch: Gate latch shall be a drop rod or plunger bar arranged
to engage the gate stop. Locking devices shall be constructed so that the
center drop rod or plunger bar cannot be raised when the gate is locked.
The latching devices shall have provision for a padlock.

d. Gate Stops: Gate stops shall be provided for all double gates.

e. Keepers shall be provided for each gate leaf over 5 ft. (1.5m wide).

Wire Tires: For tying fabric to all tine, gate, end, comer and pull posts, use wire

ties space 12" o.c. For tying fabric to all rails and braces, use wire ties spaced

16" o.c. For tying fabric to tension wire, use 11 ga. hog rings spaced 12" o.c. All

galvanized. Tie wire min. 9 ga. galvanized steel.

SECURITY CHAIN LINK FENCING AND GATES
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18. Gate Latches: stops, and keepers shall be provided as appropriate for~ all gates.
Latches shall have a plunger-bar or center drop rod of full gate height arranged
to engage the center stop, except that for single leaf gates, gate latch shall be as
detailed. Latches shall be arranged for locking with specified locking hardware.

19. Locks: furnished by Owner, N.I.C.

PART 3 - INSTALLATION

A Post Footings:
1. Drill holes for posts of diameters and spacing shown, in firm undisturbed or
compacted soil.
2. Unless otherwise indicated, excavate hole depths approximately 3" lower than
post bottom.

B. Setting Posts:

1. Center and align posts in hole 3" above bottom of excavation. Place concrete
around posts and vibrate or tamp for consolidation. Check each post for vertical
and top alignment, and hold in position during placement and finishing
operations. When encountering rock; drill rock to required depth and set post in
concrete grout.

2. All posts should be able to pass a pull test when a force of 48 ponds is applied
perpendicular to the fence at the top of the post. The post should not deflect
more than one inch at the location where the force is applied.

3. Diagonally brace corner posts, pull posts, and end posts to adjacent line posts
with truss rods (3/8” diameter) and turnbuckles, installed between top of one post
and bottom of the other.

C. Bottom-Tension Wire must be stretched from end to end of each stretch of fence and
positioned at a height that will enable it to be fastened to the fabric within bottom 3 in.
(75mm) of the fabric and through each stirrup set in the concrete grade beam and shall
be tied to each post with a tie wire. The tension wire should be taut and free of sag.

D. Top Rail: must be supported at each post so that a continuous brace from end to end
of each stretch of fence is formed. Securely fasten the top rail to the terminal posts and
join with sleeves or coupling to allow for expansion and contraction.

E. Center Rail: Provide rails where shown on drawings and/or required by specification.
Install in one piece between posts and flush with post on fabric side, using special
offset fittings where necessary.

F. Brace Assemblies:
1. Install braces so posts are plumb when diagonal rod is under proper tension.

G. Fabric:
1. Pull fabric taut free from waves and buckles. Tie to posts and rails:
2. Install fabric on security side (inside facing buildings) of fence, and anchor to
framework so that fabric remains in tension after pulling force is released.
3. Thread stretcher bars through fabric using one bar for each gate and end post,
and two for each corner and pull post. Pull fabric tight so that the maximum
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deflection of fabric is 2 (-0+1/2") when a 30-pound pull is exerted perpendicular to
the center of a panel. Maintain tension by securing stretcher bars to posts with
metal bands spaced no farther then 15" O.C. Faster the fabric to the steel
framework with 9 GA. Steel wire ties spaced no further than 12" O.C. for all
posts. Rails, braces, and tension wires. Tighten stretcher bar bands, wire ties,
and any other fasteners very securely. Fabric should not be free to move along
the framework.

H.  Stretcher Bars:
1. Thread through or clamp to fabric 4" o.c., and secure to posts with metal bands
spaced 15" o.c.

Barbed Batrrier:

1. Extend the (30" & 24") double coil Maze approximately 20 feet in length and
secure as a security ground barrier. The Maze shall be stretched out with uniform
coil spacings of 16" +/- 2" on center and attached to the fence fabric located at
the base of the fence and up the fence fabric. Stainless steel 12-1/2 ga. hog rings
shall be used to securely attach all adjacent rows together approximately 32" to
36" on center, both vertically and horizontally throughout the ground barrier
stack. The bottom row of wire-reinforced barbed tape installed as a ground
barrier shall be anchored at 10 ft on center with rebar ground stakes. T anchor
shall be driven into the ground approximately 18" and hooked around the coil
loops resting on the ground, then tie off ground stake to barbed tape loop with
the stainless steel wire ties.

2. Splicing successive rolls of bar bed tape shall be continued by aligning the
attachment clips and connecting the splicing tails located at each end of the rolls.
Overlap the splicing tails and attach the barbed clusters together with stainless
steel hog rings in a manner to prevent one barb slipping past the other. Complete
the splice for the 30" barbed tape with hog rings evenly spaced to the end splice
where clips would have been if manufactured into a continuous roll.

J. Gates:

1. Brace gate posts diagonally to adjacent line posts to insure stability. Modify gates
and posts as required to receive hardware. Hang gates and adjust all hardware
so that gates operate satisfactorily from open or closed position. The maximum
clearance between the bottom of the gate in closed position and finished grade
shall be 3 in.

K.  Tie Wires:
1. Use Ushaped wire, conforming to diameter of pipe to which attached, clasping
pipe and fabric firmly with ends twisted at least 2 full turns. Bend wire to minimize
hazard to persons or clothing.

L. Fasteners:
1. Install nuts for tension bands and hardware bolts on side of fence opposite fabric
side. Peen ends of bolts or score threads to prevent removal of nuts.

M.  Wire Stirrups:
1. Install 7 ga. Galvanized wire stirrups, 2 each between posts equally spaced in the
grade beam a minimum of 6 inches in depth with a 2" long bend on each leg.
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N. Concrete Grade Beam:
1. A concrete Grade beam shall be constructed on both fences that measures 8"
wide, 36" deep and runs continuously for the entire distance of the fence.

END OF SECTION
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SECTION 03300
CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

11

12

THE REQUIREMENT

The CONTRACTOR shall furnish all materials for concrete in accordance with the
provisions of this Section and shall form, mix, place, cure, repair, finish, and do all other
work as required to produce finished concrete, in accordance with the requirements of
the Contract Documents.

The following types of concrete shall be covered in this Section:

1. Sitework Concrete: Concrete to be used for curbs, gutters, catch basins, sidewalks,
pavements, fence and guard post embedment, underground duct bank encasement
and all other concrete appurtenant to electrical facilities unless otherwise shown.

The term "hydraulic structure” used in these Specifications shall refer to environmental

engineering concrete structures for the containment, treatment, or transmission of water,

wastewater, or other fluids.

REFERENCE SPECIFICATIONS, CODES, AND STANDARDS

Federal Specifications

UU-B-790A (1) (2) Building  Paper, Vegetable Fiber (Kraft,
Waterproofed, Water Repellant and Fire Resistant)

Commercial Standards

ACI 117 Standard Tolerances for Concrete Construction
and Materials

ACIl 214 Recommended Practice for Evaluation of Strength
Test Results of Concrete

ACI 301 Specifications for Structural Concrete for Buildings

ACI 304.2R Placing Concrete by Pumping Methods

ACI 305R Hot Weather Concreting

ACI 306.1 Standard  Specification for Cold Weather

Concreting

ACI 309 Consolidation of Concrete

ACI 315 Details and Detailing of Concrete Reinforcement
BC&A - 06/06 CAST-IN-PLACE CONCRETE
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ACI 318

ASTM C 31

ASTM C 33

ASTM C 39

ASTM C 40

ASTM C 42

ASTM C 88

ASTM C 94

ASTM C 117

ASTM C 123

ASTM C 131

ASTM C 136

ASTM C 138

ASTM C 142

ASTM C 143

ASTM C 150

ASTM C 156

ASTM C 157

BC&A — 06/06
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Building Code Requirements for Reinforced
Concrete

Practice for Making and Curing Concrete Test
Specimens in the Field

Specification for Concrete Aggregates

Test Method for Compressive Strength of
Cylindrical Concrete Specimens

Test Method for Organic Impurities in Fine
Aggregates for Concrete

Test Method of Obtaining and Testing Drilled
Cores and Sawed Beams of Concrete

Test Method for Soundness of Aggregates by Use
of Sodium Sulfate or Magnesium Sulfate

Specification for Ready-Mixed Concrete

Test Method for Materials Finer than No. 200 Sieve
in Mineral Aggregates by Washing

Test Method for Lightweight Pieces in Aggregates
Test Method for Resistance to Degradation of
Small-Size Coarse Aggregates by Abrasion and
Impact in the Los Angeles Machine

Test Method for Sieve Analysis of Fine and Coarse
Aggregates

Test Method for Unit Weight, Yield, and Air Content
of Concrete

Test Method for Clay Lumps and Friable
Particulates in Aggregates

Test Method for Slump of Hydraulic Cement
Concrete

Specification for Portland Cement

Test Method for Water Retention by Concrete
Curing Materials

Test Method for Length Change of Hardened
Hydraulic Cement Mortar and Concrete
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ASTM C 192

ASTM C 231

ASTM C 260

ASTM C 289

ASTM C 309

ASTM C 494

ASTM C 586

ASTM C 1077

ASTM C 1260

ASTM E 1643

ASTM D 1751

ASTM D 2419

ASTM E 1745

1.3 CONTRACTOR SUBMITTALS

Practice for Making and Curing Concrete Test
Specimens in the Laboratory

Test Method for Air Content of Freshly Mixed
Concrete by the Pressure Method

Specification for Air-Entraining Admixtures for
Concrete

Test Method for Potential Alkali-Silica Reactivity of
Aggregates (Chemical Method)

Specifications for Liquid Membrane-Forming
Compounds for Curing Concrete

Specification for Chemical Admixtures for Concrete

Test Method for Potential Alkali Reactivity of
Carbonate Rocks for Concrete Aggregates (Rock
Cylinder Method)

Practice for Laboratories Testing Concrete and
Concrete Aggregates for use in Construction &
Criteria for Laboratory Evaluation

Test Method for Potential Alkali Reactivity of
Aggregates (Mortar-Bar Method)

Standard Practice for Installation of Water Vapor
Retarders Used in Contact with Earth or Granular
Fill Under Concrete Slabs

Specification for Preformed Expansion Joint Fillers
for Concrete Paving and Structural Construction
(Non-extruding and Resilient Bituminous Types)

Test Method for Sand Equivalent Value of Soils
and Fine Aggregate

Specification for Water Vapor Retarders Used in
Contact with Soil or Granular Fill under Concrete
Slabs

A.  Mix Designs: Prior to beginning the Work and within 14 days of the notice to proceed,
submit to the ENGINEER, for review, preliminary concrete mix designs which shall show
the proportions and gradations of all materials proposed for each class and type of
concrete specified herein in accordance with Section 01300 - Contractor Submittals.
The mix designs shall be checked and certified and certified to conform to these
pecifications by an independent testing laboratory acceptable to the ENGINEER to be in
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conformance with these Specifications. All costs related to such checking shall be borne
by the CONTRACTOR at no increased cost to the OWNER.

B. Delivery Tickets: Where ready-mix concrete is used, furnish delivery tickets at the time
of delivery of each load of concrete. Each ticket shall show the state certified equipment
used for measuring and the total quantities, by weight, of cement, sand, each class of
aggregate, admixtures, and the amounts of water in the aggregate added at the batching
plant, and the amount allowed to be added at the site for the specific design mix. In
addition, each ticket shall state the mix number, total yield in cubic yards, and the time of
day, to the nearest minute, corresponding to the times when the batch was dispatched,
when it left the plant, when it arrived at the site, when unloading began, and when
unloading was finished.

C. Furnish the following submittals in accordance with ACI 301 and as required herein:

1. Mill tests for cement.

2. Admixture certification. Chloride ion content must be included.

3. Aggregate gradation and certification demonstrating conformance to ASTM C 33
and this Section.

a. Data submitted shall be obtained from tests performed within three months of
the starting date of the Trial Batch and Laboratory Test.
b. Data shall demonstrate compliance with paragraph 2.1.D.3 below.
4. Materials and methods for curing.
1.4  QUALITY ASSURANCE

A.  General

1. Tests on component materials and for compressive strength and shrinkage of
concrete will be performed as specified herein. Test for determining slump will be in
accordance with the requirements of ASTM C 143.

2. The cost of all laboratory tests for qualification of mix designs on cement,
aggregates, and concrete, including strength and shrinkage testing will be borne by
the CONTRACTOR. The cost of all field testing during construction on cement,
aggregate and subsequent concrete including strength and shrinkage will be borne
by the CONTRACTOR. The laboratory must meet or exceed the requirements of
ASTMC 1077.

B. Field Compression Tests
1. Compression test specimens will be taken during construction from the first

placement of each class of concrete specified herein and at intervals thereafter as

selected by the ENGINEER to ensure continued compliance with these

Specifications. Each set of test specimens will be a minimum of five cylinders.
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2. Compression test specimens for concrete shall be made in accordance with section
9.2 of ASTMC 31. Specimens shall be 6-inch diameter by 12-inch high cylinders.

3. Compression tests shall be performed in accordance with ASTMC 39. One test
cylinder will be tested at 7 days and two at 28 days. The remaining cylinders will be
held to verify test results, if needed.

C. Evaluation and Acceptance of Concrete

1. Evaluation and acceptance of the compressive strength of concrete shall be
according to the requirements of ACI318, Chapter 5 "Concrete Quality," and as
specified herein.

2. A statistical analysis of compression test results will be performed according to the
requirements of ACI214. The standard deviation of the test results shall not exceed
640 psi, when ordered at equivalent water content as estimated by slump.

3. If any concrete fails to meet these requirements, immediate corrective action shall
be taken to increase the compressive strength for all subsequent batches of the
type of concrete affected.

4. When the standard deviation of the test results exceeds 640 psi, the average
strength for which the mix is designed shall be increased by an amount necessary
to satisfy the statistical requirement that the probability of any test being more than
500 psi below or the average of any three consecutive tests being below the
specified compressive strength is 1 in 100. The required average strength shall be
calculated by Criterion No. 3 of ACI 214 using the actual standard of deviation.

5. All concrete which fails to meet the ACI requirements and these Specifications, is
subject to removal and replacement at no increase in cost to the OWNER.

D. Shrinkage Tests

1. Drying shrinkage tests will be made for the trial batch specified in the Paragraph in
Part 2 entitled "Trial Batch and Laboratory Tests," the first placement of each class
of structural concrete, and during construction every 3 months, or during the
placement of concrete in the foundation, walls, and top slab of each structure,
whichever is more frequent, to insure continued compliance with these
Specifications.

2. Drying shrinkage specimens shall be 4inch by 4inch by 11-inch prisms with an
effective gage length of 10inches, fabricated, cured, dried and measured in
accordance with ASTM C 157 modified as follows: specimens shall be removed
from molds at an age of 23 plus and minus 1lhours after trial batching, shall be
placed immediately in water at 70 degrees F plus and minus 3 degrees F for at least
30 minutes, and shall be measured within 30 minutes thereafter to determine
original length and then submerged in saturated lime water at 73 degrees F plus
and minus 3degrees F. Measurement to determine expansion expressed as a
percentage of original length shall be made at age 7days. This length at age
7 days shall be the base length for drying shrinkage calculations ("0" days drying
age). Specimens then shall be stored immediately in a humidity control room
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maintained at 73 degrees F plus and minus 3degrees F and 50 percent plus and
minus 4 percent relative humidity for the remainder of the test. Measurements to
determine shrinkage expressed as percentage of base length shall be made and
reported separately for 7, 14, 21, and 28 days of drying after 7 days of moist curing.

3. The drying shrinkage deformation of each specimen shall be computed as the
difference between the base length (at "0" days drying age) and the length after
drying at each test age. The average drying shrinkage deformation of the
specimens shall be computed to the nearest 0.0001 inch at each test age. If the
drying shrinkage of any specimen departs from the average of that test age by more
than 0.0004 inch, the results obtained from that specimen shall be disregarded.
Results of the shrinkage test shall be reported to the nearest 0.001 percent of
shrinkage. Compression test specimens shall be taken in each case from the same
concrete used for preparing drying shrinkage specimens. These tests shall be
considered a part of the normal compression tests for the project. Allowable
shrinkage limitations shall be as specified in Part 2, herein.

E. Construction Tolerances: Set and maintain concrete forms and perform finishing
operations so as to ensure that the completed Work is within the tolerances specified
herein. Surface defects and irregularities are defined as finishes and are to be
distinguished from tolerances. Tolerance is the specified permissible variation from
lines, grades, or dimensions shown. Where tolerances are not stated in the
Specifications, permissible deviations will be in accordance with ACI 117.

1. The following non-cumulative construction tolerances are hereby established and
apply to finished walls and slab unless otherwise shown:

ltem Tolerance

Variation of the constructed linear outline In 10 feet: 1/4-inch;
from the established position in plan. In 20 feet or more: 1/2-inch
Variation from the level or from the grades In 10 feet: 1/4-inch;
shown. In 20 feet or more: 1/2-inch
Variation from the plumb In 10 feet: 1/4-inch;

In 20 feet or more: 1/2-inch
Variation in the thickness of slabs and walls. Minus 1/4-inch;

Plus 1/2-inch
Variation in the locations and sizes of slabs Plus or minus 1/4-inch

and wall openings
F. Floor Slab Surface Hardener

1. Job Mockup: In a location designated by the ENGINEER, place a minimum 100 ft?
floor mockup using materials and procedures proposed for use in the Project.
Revise materials and procedures as necessary to obtain acceptable finish surface.
Maintain the same controls and procedures used in the acceptable mockup
throughout the Project.
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Field Service: During job mock-up and initial period of installation, the manufacturer
of the surface hardener shall furnish the service of a trained, full-time representative
to advise on proper use of the product. Notify surface hardener manufacturer at
least three days prior to initial use of the product.

Installer Qualifications: Installer shall have a minimum of 3years+ experience and
shall be specialized in the application of dry shake surface hardeners.

PART 2 - PRODUCTS

21 CONCRETE MATERIALS

A.  General

1.

All materials specified herein shall be classified as acceptable for potable water use
in accordance with NSF Standard 61.

Materials shall be delivered, stored, and handled so as to prevent damage by water
or breakage. Only one brand of cement shall be used. Cement reclaimed from
cleaning bags or leaking containers shall not be used. All cement shall be used in
the sequence of receipt of shipments.

B. All materials furnished for the Work shall comply with the requirements of Sections 201,
203, and 204 of ACI301, as applicable.

C. Storage of materials shall conform to the requirements of Section 205 of ACI301,
Sections 501.03.02 and 501.03.03 or the Standard Specifications.

D. Materials for concrete shall conform to the following requirements:

1.

Cement shall be standard brand portland cement conforming to ASTM C 150 for
Type V, including Table 2 optional requirements. A minimum of 85 percent of
cement by weight shall pass a 325 screen. A single brand of cement shall be used
throughout the Work, and prior to its use, the brand shall be acceptable to the
ENGINEER. The cement shall be suitably protected from exposure to moisture until
used. Cement that has become lumpy shall not be used. Sacked cement shall be
stored in such a manner so as to permit access for inspection and sampling.
Certified mill test reports, including fineness, for each shipment of cement to be
used shall be submitted to the ENGINEER if requested regarding compliance with
these Specifications.

Water for mixing and curing shall be potable, clean, and free from objectionable
guantities of silty organic matter, alkali, salts and other impurities. The water shall
be considered potable, for the purposes of this Section only, if it meets the
requirements of the local governmental agencies. Agricultural water with high total
dissolved solids (over 1,000 mg/l TDS) shall not be used.

Aggregates shall be obtained from pits acceptable to the ENGINEER, shall be
nonreactive, and shall conform to the requirements of ASTM C 33. Maximum size
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of coarse aggregate shall be as indicated herein. Lightweight sand for fine
aggregate will not be permitted.

a. Coarse aggregates shall consist of clean, hard, durable gravel, crushed gravel,
crushed rock or a combination thereof. The coarse aggregates shall be
prepared and handled in two or more size groups for combined aggregates with
a maximum size greater than 3/4 inch. When the aggregates are proportioned
for each batch of concrete the two size groups shall be combined. See the
Paragraph in Part 2 entitled "Trial Batch and Laboratory Tests" for the use of
the size groups.

b. Fine aggregates shall be natural sand or a combination of natural and
manufactured sand that are hard and durable. Aggregate shall be tested in
accordance with ASTM D 2419 to show conformance to ASTM C 33 for sand
equivalency. Gradation of fine aggregate shall conform to ASTM C 33.
Aggregates shall show compliance with ASTM C 33 when tested in accordance
with ASTM C 136 for the fineness modulus of the sand used.

c. Combined aggregates shall be well graded from coarse to fine sizes, and shall
be uniformly graded between screen sizes to produce a concrete that has
optimum workability and consolidation characteristics. Where a trial batch is
required for a mix design, the final combined aggregate gradations will be
established during the trial batch process.

d. Fine and coarse aggregates shall be tested in accordance with ASTM C 289 or
ASTM C 1260 to show compliance with ASTM C 33 for reactivity and the
aggregates shall be non-reactive.

e. The fine and coarse aggregates shall be tested in accordance with ASTM C
586 to show compliance with ASTM C 33 for reactivity and shall be non-
reactive.

f.  The fine aggregate shall be tested in accordance with ASTM C 40 to show
compliance ASTM C 33 for organic impurities.

g. The fine and coarse aggregate shall be tested in accordance with ASTM C 88
to show compliance with ASTM C 33.

h. The fine and coarse aggregate shall be tested in accordance with ASTM C 142
to show compliance with ASTM C 33.

i.  The fine and coarse aggregate shall be tested in accordance with ASTM C 123
to show compliance with ASTM C 33.

j-  The fine and coarse aggregate shall be tested in accordance with ASTM C 117
to show compliance with ASTM C 33.

k. The coarse aggregate shall be tested in accordance with ASTM C 131 to show
compliance with ASTM C 33.
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I.  In addition to initial aggregate testing, each type of aggregate shall be tested at
no increased cost to the OWNER for conformance to ASTM C 33 under any of
the following conditions:

1)  Concrete placement extending longer than six months.

2) There is a noticeable change in aggregate appearance, consistency, or
ease of excavatability.

3) The aggregate supplier changes pits, or locations in the original pit.

m. If the test results fail to meet the requirements of ASTM C 33 and this Section,
the ENGINEER may stop the placement of concrete, and may require
additional testing of aggregates or field and trail batch testing of concrete to
verify conformance to ASTM C 33 and the strength and shrinkage requirements
of this Section.

n. The ENGINEER may conduct any additional testing of aggregates at anytime
during the concrete placement period. Depending on the test results, testing
cost shall be paid by the CONTRACTOR or OWNER, according to the General
Conditions. If test data fails to conform to ASTM C 33, the ENGINEER may
stop the placement of concrete or take corrective actions as indicated above,

4. Ready-mix concrete shall conform to the requirements of ASTM C 94.

5. Admixtures: All admixtures shall be compatible and by a single manufacturer
capable of providing qualified field service representation. Admixtures shall be used
in accordance with manufacturer's recommendations. If the use of an admixture is
producing an inferior end result, discontinue use of the admixture. Admixtures shall
not contain thiocyanates nor more than 0.05 percent chloride ion, and shall be
nontoxic after 30 days.

a. Air-entraining agent meeting the requirements of ASTMC 260, shall be used.
Sulfficient air-entraining agent shall be used to provide a total air content of 3 to
5 percent, but concrete floors to receive a dry shake floor hardener shall have
an air content not to exceed 3 percent. The OWNER reserves the right, at any
time, to sample and test the air-entraining agent received on the job. The air-
entraining agent shall be added to the batch in a portion of the mixing water.
The solution shall be batched by means of a mechanical batcher capable of
accurate measurement. Air content shall be tested at the point of placement.
Air entraining agent shall be Micro-Air by Master Builders; Daravair by W.R.
Grace; Sika AEA-15 by Sika Corporation; or equal.

b. Set controlling and water reducing admixtures: Admixtures may be added at
the CONTRACTOR's option to control the set, effect water reduction, and
increase workability. The addition of an admixture shall be at no increase in
cost to the OWNER. The use of an admixture shall be subject to acceptance
by the ENGINEER. Concrete containing an admixture shall be first placed at a
location determined by the ENGINEER. Admixtures specified herein shall
conform to the requirements of ASTMC 494. The required quantity of cement
shall be used in the mix regardless of whether or not an admixture is used.
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7

Concrete shall not contain more than one water reducing admixture.
Concrete containing an admixture shall be first placed at a location
determined by the ENGINEER.

Set controlling admixture shall be either with or without water-reducing
properties. Where the air temperature at the time of placement is
expected to be consistently over 80 degrees F, a set retarding admixture
such as Plastocrete by Sika Corporation; Pozzolith 300R by Master
Builders; Daratard by W.R. Grace; or equal shall be used. Where the air
temperature at the time of placement is expected to be consistently under
40 degrees F, a noncorrosive set accelerating admixture such as
Plastocrete 161FL by Sika Corporation; Pozzutec 20 by Master Builders;
Daraset by W.R. Grace; or equal shall be used.

Normal range water reducer shall conform to ASTMC 494, Type A.
WRDA79 by W.R. Grace; Pozzolith 322-N by Master Builders;
Plastocrete 161 by Sika Corporation; or equal. The quantity of admixture
used and the method of mixing shall be in accordance with the
Manufacturer's instructions and recommendations.

High range water reducer shall conform to ASTM C 494, Type F or G.
Daracem 100 or WDRA 19 by W.R. Grace; Sikament FF or Sikament 86
by Sika Corporation; Rheobuild 1000 or Rheobuild 716 by Master
Builders; or equal. High range water reducer shall be added to the
concrete after all other ingredients have been mixed and initial slump has
been verified. No more than 14 ounces of water reducer per sack of
cement shall be used. Water reducer shall be considered as part of the
mixing water when calculating water cement ratio.

If the high range water reducer is added to the concrete at the jobsite, it
may be used in conjunction with the same water reducer added at the
batch plant. Concrete shall have a slump of 3inches " 1/2 inch prior to
adding the high range water reducing admixture at the jobsite. The high
range water reducing admixture shall be accurately measured and
pressure injected into the mixer as a single dose by an experienced
technician. A standby system shall be provided and tested prior to each
day's operation of the jobsite system.

Concrete shall be mixed at mixing speed for a minimum of 70 mixer
revolutions or 5 minutes after the addition of the high range water
reducer.

Flyash: Flyash shall not be used.

2.2 CURING MATERIALS

A. Materials for curing concrete as specified herein shall conform to the following
requirements and ASTM C 309:
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All curing compounds shall be white pigmented and resin based. Sodium silicate
compounds shall not be allowed. Concrete curing compound shall be Spartan Cote
Cure-Seal Hardener by the Burke Company; Super Rez Seal by Euclid Chemical
Company; MB-429 as manufactured by Master Builders; or equal. Water based
resin curing compounds shall be used only where local air quality regulations
prohibit the use of a solvent based compound. Water based curing compounds
shall be Aqua Resincure by the Burke Company; Aqua-Cure by Euclid Chemical
Company; Masterkure-W by Master Builders; or equal.

Polyethylene sheet for use as concrete curing blanket shall be white, and shall have
a nominal thickness of 6 mils. The loss of moisture when determined in accordance
with the requirements of ASTMC 156 shall not exceed 0.055 grams per square
centimeter of surface.

Polyethylene-coated waterproof paper sheeting for use as concrete curing blanket
shall consist of white polyethylene sheeting free of visible defects, uniform in
appearance, having a nominal thickness of 2mils and permanently bonded to
waterproof  paper conforming to the requirements of  Federal
Specification UU-B-790A (1) (2). The loss of moisture, when determined in
accordance with the requirements of ASTM C 156, shall not exceed 0.055 gram per
square centimeter of surface.

Polyethylene-coated burlap for use as concrete curing blanket shall be 4 mils thick,
white opaque polyethylene film impregnated or extruded into one side of the burlap.
Burlap shall weigh not less than 9ounces per square yard. The loss of moisture,
when determined in accordance with the requirements of ASTM C 156, shall not
exceed 0.055 gram per square centimeter of surface.

Curing mats for use in Curing Method 6 as specified herein, shall be heavy shag
rugs or carpets or cotton mats quilted at 4 inches on center. Curing mats shall
weigh a minimum of 12 ounces per square yard when dry.

Evaporation retardant shall be a material such as Confilm as manufactured by
Master Builders; Eucobar as manufactured by Euclid Chemical Company; or equal.

2.3 NONWATERSTOP JOINT MATERIALS

A. Materials for nonwaterstop joints in concrete shall conform to the following requirements:

1.

Preformed joint filler shall be a nonextruding, resilient, bituminous type conforming
to the requirements of ASTMD 1751.

Elastomeric joint sealer shall conform to the requirements of Section 07920 -
Sealants and Caulking.

Mastic joint sealer shall be a material that does not contain evaporating solvents;
that will tenaciously adhere to concrete surfaces; that will remain permanently
resilient and pliable; that will not be affected by continuous presence of water and
will not in any way contaminate potable water; and that will effectively seal the joints
against moisture infiltration even when the joints are subject to movement due to
expansion and contraction. The sealer shall be composed of special asphalts or
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similar materials blended with lubricating and plasticizing agents to form a tough,
durable mastic substance containing no volatile oils or lubricants and shall be
capable of meeting the test requirements set forth hereinafter, if testing is required
by the ENGINEER.

MISCELLANEOUS MATERIALS

Dampproofing agent shall be an asphalt emulsion, such as Hydrocide 600 by
Sonneborn; Damp-proofing Asphalt Coating by Euclid Chemical Company; Sealmastic
by W. R. Meadows Inc., or equal.

Bonding agents shall be epoxy adhesives conforming to the following products for the
applications specified:

1. For bonding freshly-mixed, plastic concrete to hardened concrete, Sikadur 32
Hi-Mod Epoxy Adhesive, as manufactured by Sika Corporation; Concresive Liquid
(LPL), as manufactured by Master Builders; BurkEpoxy MV as manufactured by
The Burke Company; or equal.

2. For bonding hardened concrete or masonry to steel, Sikadur 31 Hi-Mod Gel as
manufactured by Sika Corporation; BurkEpoxy NS as manufactured by The Burke
Company; Concresive Paste (LPL) as manufactured by Master Builders; or equal.

Vapor Retarder: Vapor retarder shall be 30 mil thick, Class A, ply, nylon or polyester
cord reinforced high density polyethylene sheet laminated to a non-woven geotextile
fabric, in accordance with ASTM E 1745, Reef Industries, Inc., “Griffolyn T-65 G” or
equal.

Granular Materials Above Vapor Retarder: Crushed stone, gravel, or sand with the
following size distribution and meeting the deleterious substance limits of ASTM C 33 for
fine aggregate.

Sieve Size Percentage Passing
3/8-inch 100

4.75 mm 85-100

No. 100 10-30

Seams in vapor retarder sheet shall be sealed with tape, adhesive, or other material as
recommended by sheet manufacturer for the areas to be sealed and sheet material.

CONCRETE DESIGN REQUIREMENTS

General: Concrete shall be composed of cement, admixtures, aggregates and water.
These materials shall be of the qualities specified. The exact proportions in which these
materials are to be used for different parts of the Work will be determined during the trial
batch. In general, the mix shall be designed to produce a concrete capable of being
deposited so as to obtain maximum density and minimum shrinkage and, where
deposited in forms, to have good consolidation properties and maximum smoothness of
surface. The aggregate gradations shall be formulated to provide fresh concrete that will
not promote rock pockets around reinforcing steel or embedded items. The proportions
shall be changed whenever necessary or desirable to meet the required results at no
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additional cost to the OWNER. All changes shall be subject to review by the
ENGINEER.

B. Fine Aggregate Composition: In mix designs for structural concrete, the percentage of
fine aggregate in total aggregate by weight, shall be as indicated in the following table.

Fine Aggregate
Fineness Modulus Maximum Percent
2.7 or less 41
2.7t02.8 42
281029 43
29t03.1 44

For other concrete, the maximum percentage of fine aggregate of total aggregate, by
weight, shall not exceed 50.

C. Water-Cement Ratio and Compressive Strength: The minimum compressive strength
and cement content of concrete shall be not less than that specified in the following

tabulation.
Min 28-Day Max Minimum
Compr. Size Cement Max WIC
Strength Aggregate per cu yd Ratio
Type of Work (psi) (in) (Ibs) (by weight)
Sitework concrete 4,000 1 564 0.45

Note: The CONTRACTOR is cautioned that the limiting parameters specified above are
not a mix design. Additional cement or water reducing agent may be required to achieve
workability demanded by the CONTRACTOR's construction methods and aggregates.
The CONTRACTOR is responsible for any costs associated with furnishing concrete
with the required workability.

D. Adjustments to Mix Design: The mixes used shall be changed whenever such change is
necessary or desirable to secure the required strength, density, workability, and surface
finish and the CONTRACTOR shall be entitled to no additional compensation because of
such changes.

2.6 CONSISTENCY

A. The gquantity of water entering into a batch of concrete shall be just sufficient, with a
normal mixing period, to produce a concrete which can be worked properly into place
without segregation, and which can be compacted by the vibratory methods herein
specified to give the desired density, impermeability and smoothness of surface. The
quantity of water shall be changed as necessary, with variations in the nature or
moisture content of the aggregates, to maintain uniform production of a desired
consistency. The consistency of the concrete in successive batches shall be determined
by slump tests in accordance with ASTM C 143. The slumps shall be as follows:
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2.7

2.8

Part of Work Slump (in)

All concrete, unless note otherwise 3 inches plus and minus 1 inch
With high range water reducer added 7 inches plus and minus 2 inches
Pea gravel mix 7 inches plus and minus 2 inches
Ductbanks 5 inches plus and minus 1 inch
TRIAL BATCH AND LABORATORY TESTS

Before placing any concrete, a testing laboratory designated by the ENGINEER shall
prepare a trial batch of each class of structural concrete, based on the preliminary
concrete mixes submitted by the CONTRACTOR. During the trial batch the aggregate
proportions may be adjusted by the testing laboratory using the two coarse aggregate
size ranges to obtain the required properties. If one size range produces an acceptable
mix, a second size range need not be used. Such adjustments shall be considered
refinements to the mix design and shall not be the basis for extra compensation to the
CONTRACTOR. All concrete shall conform to the requirements of this Section, whether
the aggregate proportions are from the CONTRACTOR's preliminary mix design, or
whether the proportions have been adjusted during the trial batch process. The trial
batch shall be prepared using the aggregates, cement and admixture proposed for the
project. The trial batch materials shall be of a quantity such that the testing laboratory
can obtain 3 drying shrinkage, and six compression test specimens from each batch.
The cost of not more than three laboratory trial batch tests for each specified concrete
strength will be borne by the OWNER but the CONTRACTOR shall furnish and deliver
the materials in steel drums at no cost. Any additional trial batch testing required shall
be performed by the CONTRACTOR at no additional cost to the OWNER.

The determination of compressive strength will be made by testing 6-inch diameter by
12-inch high cylinders; made, cured and tested in accordance with ASTM C 192 and
ASTMC 39. Three compression test cylinders will be tested at 7 days and 3 at 28 days.
The average compressive strength for the three cylinders tested at 28 days for any given
trial batch shall not be less than 125 percent of the specified compressive strength.

A sieve analysis of the combined aggregate for each trial batch shall be performed
according to the requirements of ASTMC 136. Values shall be given for percent
passing each sieve. Fine and coarse aggregate shall be tested for compliance with
ASTM C 33 and as required herein.

Cement shall be tested for compliance with ASTM C 150 and as required herein.
SHRINKAGE LIMITATION

The maximum concrete shrinkage for specimens cast in the laboratory from the trial
batch, as measured at 21-day drying age or at 28-day drying age shall be 0.036 percent
or 0.042 percent, respectively. Use a mix design for construction that has first met the
trial batch shrinkage requirements. Shrinkage limitations apply only to structural
concrete.
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2.10
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The maximum concrete shrinkage for specimens cast in the field shall not exceed the
trial batch maximum shrinkage requirement by more than 25 percent.

If the required shrinkage limitation is not met during construction, take any or all of the
following actions, at no additional cost to the OWNER, for securing the specified
shrinkage requirements. These actions may include changing the source or aggregates,
cement and/or admixtures; reducing water content; washing of aggregate to reduce
fines; increasing the number of construction joints; modifying the curing requirements; or
other actions designed to minimize shrinkage or the effects of shrinkage.

MEASUREMENT OF CEMENT AND AGGREGATE

The amount of cement and of each separate size of aggregate entering into each batch
of concrete shall be determined by direct weighing equipment acceptable to the
ENGINEER.

Weighing Tolerances

Material Percent of Total Weight

Cement 1
Aggregates 3
Admixtures 3
MEASUREMENT OF WATER

The quantity of water entering the mixer shall be measured by a suitable water meter or
other measuring device of a type acceptable to the ENGINEER and capable of
measuring the water in variable amounts within a tolerance of one percent. The water
feed control mechanism shall be capable of being locked in position so as to deliver
constantly any specified amount of water to each batch of concrete. A positive quick-
acting valve shall be used for a cut-off in the water line to the mixer. The operating
mechanism must be such that leakage will not occur when the valves are closed.

READY-MIXED CONCRETE

At the CONTRACTOR's option, ready-mixed concrete may be used meeting the
requirements as to materials, batching, mixing, transporting, and placing as specified
herein and in accordance with ASTM C 94, including the following supplementary
requirements.

Ready-mixed concrete shall be delivered to the site of the Work, and discharge shall be
completed within one hour after the addition of the cement to the aggregates or before
the drum has been revolved 250 revolutions, whichever is first.

Truck mixers shall be equipped with electrically-actuated counters by which the number
of revolutions of the drum or blades may be readily verified. The counter shall be of the
resettable, recording type, and shall be mounted in the driver's cab. The counters shall
be actuated at the time of starting mixers at mixing speeds.
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D. Each batch of concrete shall be mixed in a truck mixer for not less than 70 revolutions of

212

the drum or blades at the rate of rotation designated by the manufacturer of equipment.
Additional mixing, if any, shall be at the speed designated by the manufacturer of the
equipment as agitating speed. All materials including mixing water shall be in the mixer
drum before actuating the revolution counter for determining the number of revolution of
mixing.

Truck mixers and their operation shall be such that the concrete throughout the mixed
batch as discharged is within acceptable limits of uniformity with respect to consistency,
mix, and grading. If slump tests taken at approximately the 1/4 and 3/4 points of the
load during discharge give slumps differing by more than one inch when the specified
slump is 3inches or less, or if they differ by more than 2 inches when the specified
slump is more than 3 inches, the mixer shall not be used on the Work unless the causing
condition is corrected and satisfactory performance is verified by additional slump tests.
All mechanical details of the mixer, such as water measuring and discharge apparatus,
condition of the blades, speed of rotation, general mechanical condition of the unit, and
clearance of the drum, shall be checked before a further attempt to use the unit will be
permitted.

Each batch of ready-mixed concrete delivered at the job site shall be accompanied by a
delivery ticket furnished to the ENGINEER in accordance with the paragraph in Part 1
entitled "Delivery Tickets."

The use of nonagitating equipment for transporting ready-mixed concrete will not be
permitted. Combination truck and trailer equipment for transporting ready-mixed
concrete will not be permitted. The quality and quantity of materials used in ready-mixed
concrete and in batch aggregates shall be subject to continuous inspection at the
batching plant by the ENGINEER.

FLOOR HARDENER (SURFACE APPLIED)

Surface hardener shall be a light reflective nonoxidizing metallic aggregate dry shake
surface hardener.

1. Surface hardener shall be premeasured, premixed and packaged at the factory.
2. Apply surface hardener at the rate of 1.8 to 2.5 Ibs/ft*.
3. Surface hardener shall be ALumiplate@ by Master Builders, Inc., or equal.

Curing Compound shall meet the moisture retention requirements of ASTMC 309 and
surface hardener manufacturer=s recommendations.

Monomolecular Film: Evaporation retarder shall be used to aid in maintaining concrete
moisture during the early placement stages of plastic concrete. Evaporation retarder
shall be as recommended by surface hardener manufacturer.
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PART 3 — EXECUTION

3.1

3.2

PROPORTIONING AND MIXING

Proportioning: Proportioning of the concrete mix shall conform to the requirements of
Chapter 3 "Proportioning™ of ACI301.

Mixing: Mixing of concrete shall conform to the requirements of Chapter 7 of said
ACI 301 Specifications.

Slump: Maximum slumps shall be as specified herein.

Retempering: Retempering of concrete or mortar which has partially hardened shall not
be permitted.

PREPARATION OF SURFACES FOR CONCRETING

General: Earth surfaces shall be thoroughly wetted by sprinkling, prior to the placing of
any concrete, and these surfaces shall be kept moist by frequent sprinkling up to the
time of placing concrete thereon. The surface shall be free from standing water, mud,
and debris at the time of placing concrete.

Vapor Retarder Sheet

1. Sheet shall be installed under all on-grade building floor slabs of occupiable (non-
hydraulic) structures and at other locations indicated.

2. Sand base shall be at least 2 inches thick within the foundation line after moistening
and compaction by mechanical means. Sand surface shall be flat and level within a
tolerance of plus O0-inches to minus 3/4-inch.

3. Place, protect, and repair defects in sheet according to ASTM E 1643 and the
manufacturer’s written instructions. Seams shall be lapped and sealed in
accordance with ASTM E 1643.

4. Granular material above the sheet be moistened and compacted to 2-inches
thickness within the same flatness criteria as the sand base.

Joints in Concrete: Concrete surfaces upon or against which concrete is to be placed,
where the placement of the concrete has been stopped or interrupted so that, as
determined by the ENGINEER, the new concrete cannot be incorporated integrally with
that previously placed, are defined as construction joints. The surfaces of horizontal
joints shall be given a compacted, roughened surface for good bond. Except where the
Drawings call for joint surfaces to be coated, the joint surfaces shall be cleaned of all
laitance, loose or defective concrete, foreign material, and roughened to a minimum 1/4-
inch amplitude. Such cleaning and roughening shall be accomplished by hydroblasting
or sandblasting (exposing aggregate) followed by thorough washing. All pools of water
shall be removed from the surface of construction joints before the new concrete is
placed.
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D. After the surfaces have been prepared all approximately horizontal construction joints
shall be covered with a 6inch lift of a rich pea gravel mix, as specified herein before.
The mix shall be placed and spread uniformly. Wall concrete shall follow immediately
and shall be placed upon the fresh pea gravel mix.

E. Placing Interruptions: When placing of concrete is to be interrupted long enough for the
concrete to take a set, the working face shall be given a shape by the use of forms or
other means, that will secure proper union with subsequent Work; provided that
construction joints shall be made only where acceptable to the ENGINEER.

F. Embedded Items: No concrete shall be placed until all formwork, installation of parts to
be embedded, reinforcement steel, and preparation of surfaces involved in the placing
have been completed and accepted by the ENGINEER at least 4 hours before
placement of concrete. All surfaces of forms and embedded items that have become
encrusted with dried grout from concrete previously placed shall be cleaned of all such
grout before the surrounding or adjacent concrete is placed.

G. Allinserts or other embedded items shall conform to the requirements herein.

H. All reinforcement, anchor bolts, sleeves, inserts, and similar items shall be set and
secured in the forms where shown or by shop drawings and shall be acceptable to the
ENGINEER before any concrete is placed. Accuracy of placement is the responsibility
of the CONTRACTOR.

. Casting New Concrete Against Old: Where concrete is to be cast against old concrete
(any concrete which is greater than 60 days of age), the surface of the old concrete shall
be thoroughly cleaned and roughened by hydro-blasting or sandblasting (exposing
aggregate). The joint surface shall be coated with an epoxy bonding agent unless
indicated otherwise by the ENGINEER.

J.  No concrete shall be placed in any structure until all water entering the space to be filled
with concrete has been properly cut off or has been diverted by pipes, or other means,
and carried out of the forms, clear of the Work. No concrete shall be deposited
underwater nor shall the CONTRACTOR allow still water to rise on any concrete until the
concrete has attained its initial set. Water shall not be permitted to flow over the surface
of any concrete in such manner and at such velocity as will injure the surface finish of
the concrete. Pumping or other necessary dewatering operations for removing ground
water, if required, will be subject to the review of the ENGINEER.

K. Corrosion Protection: Pipe, conduit, dowels, and other ferrous items required to be
embedded in concrete construction shall be so positioned and supported prior to
placement of concrete that there will be a minimum of 2 inches clearance between said
items and any part of the concrete reinforcement. Securing such items in position by
wiring or welding them to the reinforcement will not be permitted.

L. Openings for pipes, inserts for pipe hangers and brackets, and the setting of anchors
shall, where practicable, be provided for during the placing of concrete.

M. Anchor bolts shall be accurately set, and shall be maintained in position by templates
while being embedded in concrete.
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3.3

Cleaning: The surfaces of all metalwork to be in contact with concrete shall be
thoroughly cleaned of all dirt, grease, loose scale and rust, grout, mortar, and other
foreign substances immediately before the concrete is placed.

CONDUITS AND PIPES EMBEDDED IN CONCRETE FLOORS, WALLS AND ROOFS
OF STRUCTURES

Conduits, pipes, and sleeves of any material not harmful to concrete and within
limitations of this Section shall be permitted to be embedded in concrete with approval of
the ENGINEER, provided they are not considered to replace structurally the displaced
concrete.

Conduits and pipes of aluminum shall not be embedded in structural concrete unless
effectively coated or covered to prevent aluminum-concrete reaction or electrolytic action
between aluminum and steel.

Conduits, pipes, and sleeves passing through a slab, wall, or beam shall not impair
significantly the strength of the construction.

Conduits and pipe, with their fittings, embedded within a column shall not displace more
than 4 percent of the area of cross section on which strength is calculated or which is
required for fire protection.

Except when drawings for conduits and pipes are approved by the ENGINEER conduits
and pipes embedded within a slab, wall, or beam (other than those merely passing
through) shall satisfy the following:

1. They shall not be larger in outside dimension than 1/3 the overall thickness of slab,
wall, or beam in which they are embedded.

2. They shall not be spaced closer than 3 diameters or widths on center.
3. They shall not impair significantly the strength of the construction.

Conduits, pipes, and sleeves shall be permitted to be considered as replacing
structurally in compression the displaced concrete provided:

1. They are not exposed to rusting or other deterioration.

2. They are of uncoated or galvanized iron or steel not thinner than standard Schedule
40 steel pipe.

3. They have a nominal inside diameter not over 2-inches and are spaced not less
than 3 diameters on centers.

Pipes and fittings shall be designed to resist effects of the materials, pressure, and
temperature to which they will be subjected.

No liquid, gas, or vapor, except water not exceeding 90 F nor 50 psi pressure, shall
placed in the pipes until the concrete has attained its design strength.
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3.4

In solids slabs, piping, unless it is for radiant heating shall be paced between top and
bottom reinforcement.

Concrete cover for pipes, conduits, and fittings shall not be less than 1-1/2 inch for
concrete exposed to earth or weather, nor 3/4 inch for concrete not exposed to weather
or in contact with ground.

Reinforcement with an area not less than 0.002 times area of concrete section shall be
provided normal to piping.

Piping and conduit shall be so fabricated and installed that cutting, bending, or
displacement of reinforcement from its proper location will not be required.

HANDLING, TRANSPORTING, AND PLACING

General: Placing of concrete shall conform to the applicable requirements of Chapter 8
of ACI301 and the requirements of this Section. No aluminum materials shall be used
in conveying any concrete.

Nonconforming Work or Materials: Concrete which upon or before placing is found not
to conform to the requirements specified herein shall be rejected and immediately
removed from the Work. Concrete which is not placed in accordance with these
Specifications, or which is of inferior quality, shall be removed and replaced at no
additional expense to the OWNER.

Unauthorized Placement: No concrete shall be placed except in the presence of duly
authorized representative of the ENGINEER. Notify the ENGINEER in writing at least 24
hours in advance of placement of any concrete.

Placement in Wall Forms: Concrete shall not be dropped through reinforcement steel or
into any deep form, nor shall concrete be placed in any form in such a manner as to
leave accumulation of mortar on the form surfaces above the placed concrete. In such
cases, some means such as the use of hoppers and, if necessary, vertical ducts of
canvas, rubber, or metal shall be used for placing concrete in the forms in a manner that
it may reach the place of final deposit without separation. In no case shall the free fall of
concrete exceed 4 feet below the ends of ducts, chutes, or buggies. Concrete shall be
uniformly distributed during the process of depositing and in no case after depositing
shall any portion be displaced in the forms more than 6feet in horizontal direction.
Concrete in forms shall be deposited in uniform horizontal layers not deeper than 2 feet;
and care shall be taken to avoid inclined layers or inclined construction joints except
where such are required for sloping members. Each layer shall be placed while the
previous layer is still soft. The rate of placing concrete in forms shall not exceed 5 feet
of vertical rise per hour. Sufficient illumination shall be provided in the interior of all
forms so that the concrete at the places of deposit is visible from the deck or runway.

Casting New Concrete Against Old: An epoxy adhesive bonding agent shall be applied
to the old surfaces according to the manufacturer's written recommendations. This
provision shall not apply to joints where waterstop is installed, see Section 03290 -
Waterstop Joints in Concrete.

BC&A — 06/06 CAST-IN-PLACE CONCRETE
STATE OF UTAH DFCM PAGE 03300-20



F. Conveyor Belts and Chutes: All ends of chutes, hopper gates, and all other points of
concrete discharge throughout the CONTRACTOR's conveying, hoisting and placing
system shall be so designed and arranged that concrete passing from them will not fall
separated into whatever receptacle immediately receives it. Conveyor belts, if used,
shall be of a type acceptable to the ENGINEER. Chutes longer than 50 feet will not be
permitted. Minimum slopes of chutes shall be such that concrete of the specified
consistency will readily flow in them. If a conveyor belt is used, it shall be wiped clean
by a device operated in such a manner that none of the mortar adhering to the belt will
be wasted. All conveyor belts and chutes shall be covered.

G. Placement in Slabs: Concrete placed in sloping slabs shall proceed uniformly from the
bottom of the slab to the top, for the full width of the placement. As the Work
progresses, the concrete shall be vibrated and carefully worked around the slab
reinforcement, and the surface of the slab shall be screeded in an up-slope direction.

H. Temperature of Concrete: The temperature of concrete when it is being placed shall be
not more than 90 degrees F nor less than 55 degrees F for sections less than 12 inches
thick nor less than 50 degrees for all other sections. Concrete ingredients shall not be
heated to a temperature higher than that necessary to keep the temperature of the
mixed concrete, as placed, from falling below the specified minimum temperature.
When the temperature of the concrete is 85 degrees F or above, the time between the
introduction of the cement to the aggregates and discharge shall not exceed 45 minutes.
If concrete is placed when the weather is such that the temperature of the concrete
would exceed 90 degrees F, the CONTRACTOR shall employ effective means, such as
precooling of aggregates and mixing water using ice or placing at night, as necessary to
maintain the temperature of the concrete, as it is placed, below 90 degrees F. The
CONTRACTOR shall be entitled to no additional compensation on account of the
foregoing requirements.

. Cold Weather Placement:

1. Placement of concrete shall conform to ACI306.1 - Standard Specification for Cold
Weather Concreting, and the following.

2. Remove all snow, ice and frost from the surfaces, including reinforcement, against
which concrete is to be placed. Before beginning concrete placement, thaw the
subgrade to a minimum depth of 6inches. All reinforcement and embedded items
shall be warmed to above 32 degrees F prior to concrete placement.

3. Maintain the concrete temperature above 50 degrees F for at least 3days after
placement.

J. Hot Weather Placement:

1. Placement of concrete shall conform to ACI305R - Hot Weather Concreting, and
the following.

2. Only set retarding admixture shall be used in concrete when air temperature is
expected to be consistently over 80 degrees F.
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3.5

3.6

3.7

3. The maximum temperature of concrete shall not exceed 90 degrees F immediately
before placement.

4. From the initial placement to the curing state, concrete shall be protected from the
adverse effect of high temperature, low humidity, and wind.

PUMPING OF CONCRETE

General: If the pumped concrete does not produce satisfactory end results, discontinue
the pumping operation and proceed with the placing of concrete using conventional
methods.

Pumping Equipment: The pumping equipment must have two cylinders and be designed
to operate with one cylinder only in case the other one is not functioning. In lieu of this
requirement, the CONTRACTOR may have a standby pump on the site during pumping.

The minimum diameter of the hose (conduits) shall be in accordance with ACI 304.2R.

Pumping equipment and hoses (conduits) that are not functioning properly shall be
replaced.

Aluminum conduits for conveying the concrete shall not be permitted.

Field Control: Concrete samples for slump, air content, and test cylinders will be taken
at the placement (discharge) end of the line.

ORDER OF PLACING CONCRETE

The order of placing concrete in all parts of the Work shall be acceptable to the
ENGINEER. In order to minimize the effects of shrinkage, the concrete shall be placed
in units as bounded by construction joints shown. The placing of units shall be done by
placing alternate units in a manner such that each unit placed shall have cured at least
7 days for hydraulic structures and 3 days for all other structures before the contiguous
unit or units are placed, except that the corner sections of vertical walls shall not be
placed until the two adjacent wall panels have cured at least 14 days for hydraulic
structures and 7 days for all other structures.

The surface of the concrete shall be level whenever a run of concrete is stopped. To
ensure a level, straight joint on the exposed surface of walls, a wood strip at least
3/4 inch thick shall be tacked to the forms on these surfaces. The concrete shall be
carried about 1/2 inch above the underside of the strip. About one hour after the
concrete is placed, the strip shall be removed and any irregularities in the edge formed
by the strip shall be leveled with a trowel and all laitance shall be removed.

TAMPING AND VIBRATING

As concrete is placed in the forms or in excavations, it shall be thoroughly settled and
compacted, throughout the entire depth of the layer which is being consolidated, into a
dense, homogeneous mass, filling all corners and angles, thoroughly embedding the
reinforcement, eliminating rock pockets, and bringing only a slight excess of water to the
exposed surface of concrete during placement. Vibrators shall be Group 3 (per ACI309)
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3.8

high-speed power vibrators (8,000 to 12,000 rpm) of an immersion type in sufficient
number and with (at least one) standby units as required. Group 2 vibrators may be
used only at specific locations when accepted by the ENGINEER.

Care shall be used in placing concrete around waterstops. The concrete shall be
carefully worked by rodding and vibrating to make sure that all air and rock pockets have
been eliminated. Where flat-strip type waterstops are placed horizontally, the concrete
shall be worked under the waterstops by hand, making sure that all air and rock pockets
have been eliminated. Concrete surrounding the waterstops shall be given additional
vibration, over and above that used for adjacent concrete placement to assure complete
embedment of the waterstops in the concrete.

Concrete in walls shall be internally vibrated and at the same time rammed, stirred, or
worked with suitable appliances, tamping bars, shovels, or forked tools until it completely
fills the forms or excavations and closes snugly against all surfaces. Subsequent layers
of concrete shall not be placed until the layers previously placed have been worked
thoroughly as specified. Vibrators shall be provided in sufficient numbers, with standby
units as required, to accomplish the results herein specified within 15 minutes after
concrete of the prescribed consistency is placed in the forms. The vibrating head shall
be kept from contact with the surfaces of the forms. Care shall be taken not to vibrate
concrete excessively or to work it in any manner that causes segregation of its
constituents.

FINISHING CONCRETE SURFACES

General: Surfaces shall be free from fins, bulges, ridges, offsets, honeycombing, or
roughness of any kind, and shall present a finished, smooth, continuous hard surface.
Allowable deviations from plumb or level and from the alignment, profiles, and
dimensions shown are defined as tolerances and are specified in Part 1, herein. These
tolerances are to be distinguished from irregularities in finish as described herein.
Aluminum finishing tools shall not be used.

Formed Surfaces: No treatment is required after form removal except for curing, repair
of defective concrete, and treatment of surface defects. Where architectural finish is
required, it shall be as specified or as shown.

1. Surface holes larger than 1/2 inch in diameter or deeper than 1/4-inch are defined
as surface defects in basins and exposed walls.

Unformed Surfaces: After proper and adequate vibration and tamping, all unformed top
surfaces of slabs, floors, walls, and curbs shall be brought to a uniform surface with
suitable tools. Immediately after the concrete has been screeded, it shall be treated
with a liquid evaporation retardant. The retardant shall be used again after each Work
operation as necessary to prevent drying shrinkage cracks. The classes of finish
specified for unformed concrete surfaces are designated and defined as follows:

1. Finish Ul — Sufficient leveling and screeding to produce an even, uniform surface
with surface irregularities not to exceed 3/8inch. No further special finish is
required.
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Finish U2 - After sufficient stiffening of the screeded concrete, surfaces shall be float
finished with wood or metal floats or with a finishing machine using float blades.
Excessive floating of surfaces while the concrete is plastic and dusting of dry
cement and sand on the concrete surface to absorb excess moisture will not be
permitted. Floating shall be the minimum necessary to produce a surface that is
free from screed marks and is uniform in texture. Surface irregularities shall not
exceed 1/4-inch. Joints and edges shall be tooled where shown or as determined
by the ENGINEER.

Finish U3 - After the floated surface (as specified for Finish U2) has hardened
sufficiently to prevent excess of fine material from being drawn to the surface, steel
troweling shall be performed with firm pressure such as will flatten the sandy texture
of the floated surface and produce a dense, uniform surface free from blemishes,
ripples, and trowel marks. The finish shall be smooth and free of all irregularities.

Finish U4 - Steel trowel finish (as specified for Finish U3) without local depressions
or high points. In addition, the surface shall be given a light hairbroom finish with
brooming perpendicular to drainage unless otherwise shown. The resulting surface
shall be rough enough to provide a nonskid finish.

D. Unformed surfaces shall be finished according to the following schedule:

3.9 UNFORMED SURFACE FINISH SCHEDULE
Area Finish
Grade slabs and foundations to be covered with concrete or fill
material Ul
Floors to be covered with grouted tile or topping grout u2
Slabs which are water bearing with slopes 10 percent and less U3
Sloping slabs which are water bearing with slopes greater than
10 percent u4
Slabs not water bearing U4
Slabs to be covered with built-up roofing u2
Interior slabs and floors to receive architectural finish U3
Top surface of walls u3
A. Floor Hardener (Surface Applied)
1. Where hardener for floors is indicated, provide concrete with the following additional
requirements:
a. Maximum slump of 4 inches when peak ambient temperatures are expected to
be more than 65 degrees F, and no more than 3inches when ambient
temperatures are below 65 degrees F.
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A

b. Maximum air content of 3 percent.

c. Do not use calcium chloride or set-accelerating admixtures containing calcium
chloride.

d. Do not use admixtures that increases bleeding.
e. Do not use fly ash.

After the concrete has been leveled and as soon as the concrete will support an
operator and machine without disturbing the level or working up excessive fines,
float the surface of the slab with a mechanical float fitted with float shoes. Following
floating, apply 1/2 to 2/3 of the total amount of dry shake surface hardener so that a
uniform distribution of surface hardener is obtained. The use of a mechanical
spreader is recommended. Once the shake has absorbed sufficient moisture
(indicated by the darkening of the shake), float the surface. Immediately apply the
remaining 1/3 to 1/2 of the shake and allow to absorb moisture. Do not place dry
shake on concrete surface when bleed water is present.

Use finishing machines with detachable float shoes. Compact surface by a third
mechanical floating if time and setting characteristics of the concrete will allow. Do
not add water to the surface.

As surface further stiffens, indicated by loss of sheen, hand or mechanically trowel
with blades set relatively flat. Remove all marks and pinholes in the final raised
trowel operation.

Follow all application instructions of the floor surface hardener manufacturer.

Cure finished floors using fill-forming curing compound recommended by surface
hardener manufacturer. Uniformly apply curing compound over the entire surface at
a coverage that will provide moisture retention in excess of the requirements of
ASTMC 309. Maintain ambient temperature of 50 degrees F or above during the
curing period.

Keep floors covered and free of traffic and loads for a minimum of 10 days after
completion.

ARCHITECTURAL FINISH

General: Architectural finishes shall be required only where specifically called out on the
Drawings. In all other cases, the paragraph above, entitled Finishing Concrete Surfaces,
shall apply.

1.

Immediately after the forms have been stripped, the concrete surface shall be
inspected and any poor joints, voids, rock pockets, or other defective areas shall be
repaired and all form-tie holes filled as indicated herein.

Architectural finishes shall not be applied until the concrete surface has been
repaired as required and the concrete has cured at least 14 days.

BC&A — 06/06 CAST-IN-PLACE CONCRETE
STATE OF UTAH DFCM PAGE 03300-25



3. All architecturally treated concrete surfaces shall conform to the accepted sample
required herein in texture, color, and quality. It shall be the CONTRACTOR's
responsibility to maintain and protect the concrete finish.

B. Smooth Concrete Finish

1. The concrete surface shall be wetted, and a grout shall be applied with a brush.
The grout shall be made by mixing one part portland cement and one part of fine
sand that will pass a No. 16 sieve with sufficient water to give it the consistency of
thick paint. The cement used in said grout shall be 1/2 gray and 1/2 white portland
cement, as determined by the ENGINEER. White portland cement shall be Atlas
white, or equal. The freshly applied grout shall be vigorously rubbed into the
concrete surface with a wood float filling all small air holes. After all the surface
grout had been removed with a steel trowel, the surface shall be allowed to dry and,
when dry, shall be vigorously rubbed with burlap to remove completely all surface
grout so that there is no visible paint-like film of grout on the concrete. The entire
cleaning operation for any area shall be completed the day it is started, and no
grout shall be left on the surface overnight.

2. Cleaning operations for any given day shall be terminated at panel joints. It is
essential that the various operations be carefully timed to secure the desired effect
which is a light-colored concrete surface of uniform color and texture without any
appearance of a paint or grout film.

3. In the event that improper manipulation results in an inferior finish, rub such inferior
areas with carborundum bricks.

4. Before beginning any of the final treatment on exposed surfaces, treat in a
satisfactory manner a trial area of at least 200 square feet in some inconspicuous
place selected by the ENGINEER and shall preserve said trial area undisturbed
until the completion of the job.

C. Sandblasted Concrete Finish

1. Sandblasting shall be done in a safe manner acceptable to local authorities and per
OSHA requirements. The sandblasting shall be a light sandblast to remove laitance
and to produce a uniform fine aggregate surface texture with approximately 1/32 to
1/16 inch of surface sandblasted off. Corners, patches, form panel joints, and soft
spots shall be sandblasted with care.

2. A 3square foot sample panel of the sandblasted finish shall be provided by the
CONTRACTOR for acceptance by the ENGINEER prior to starting the sandblasting
Work. The sample panel shall include a corner, plugs, and joints and shall be
marked after approval. All other sandblasting shall be equal in finish to the sample
panel.

3. Protection against sandblasting shall be provided on all surfaces and materials not
requiring sandblasting but within or adjacent to areas being sandblasted. After
sandblasting, the concrete surfaces shall be washed with clean water and excess
sand removed.
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3.11 CURING AND DAMPPROOFING

A. General: All concrete shall be cured for not less than 14 days after placing, in
accordance with the methods specified herein for the different parts of the Work, and
described in detall in the following paragraphs:

Surface to be Cured or Dampproofed Method
Unstripped forms 1
Wall sections with forms removed 6

Construction joints between footings and walls, and between floor slab
and columns 2

Encasement concrete and thrust blocks 3

All concrete surfaces not specifically provided for elsewhere in this

Paragraph 4
Floor slabs on grade 5
Slabs not on grade 6

B. Method 1. Wooden forms shall be wetted immediately after concrete has been placed
and shall be kept wet with water until removed. If steel forms are used the exposed
concrete surfaces shall be kept continuously wet until the forms are removed. If forms
are removed within 14 days of placing the concrete, curing shall be continued in
accordance with Method 6, herein.

C. Method 2: The surface shall be covered with burlap mats which shall be kept wet with
water for the duration of the curing period, until the concrete in the walls has been
placed. No curing compound shall be applied to surfaces cured under Method 2.

D. Method 3: The surface shall be covered with moist earth not less than 4 hours, nor more
than 24 hours, after the concrete is placed. Earthwork operations that may damage the
concrete shall not begin until at least 7 days after placement of concrete.

E. Method 4: The surface shall be sprayed with a liquid curing compound.

1. It shall be applied in accordance with the manufacturer's printed instructions at a
maximum coverage rate of 200 square feet per gallon and in such a manner as to
cover the surface with a uniform film which will seal thoroughly.

2. Where the curing compound method is used, care shall be exercised to avoid
damage to the seal during the curing period. Should the seal be damaged or
broken before the expiration of the curing period, the break shall be repaired
immediately by the application of additional curing compound over the damaged
portion.
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3.  Wherever curing compound may have been applied by mistake to surfaces against
which concrete subsequently is to be placed and to which it is to adhere, said
compound shall be entirely removed by wet sandblasting just prior to the placing of
new concrete.

4. Where curing compound is specified, it shall be applied as soon as the concrete has
hardened enough to prevent marring on unformed surfaces, and within 2 hours after
removal of forms from contact with formed surfaces. Repairs required to be made
to formed surfaces shall be made within the said 2-hour period; provided, however,
that any such repairs which cannot be made within the said 2-hour period shall be
delayed until after the curing compound has been applied. When repairs are to be
made to an area on which curing compound has been applied, the area involved
shall first be wet-sandblasted to remove the curing compound, following which
repairs shall be made as specified herein.

5. At all locations where concrete is placed adjacent to a panel which has been coated
with curing compound, the previously coated panel shall have curing compound
reapplied to an area within 6feet of the joint and to any other location where the
curing membrane has been disturbed.

6. Prior to final acceptance of the Work, all visible traces of curing compound shall be
removed from all surfaces in such a manner that does not damage surface finish.

F. Method 5

1. Until the concrete surface is covered with curing compound, the entire surface shall
be kept damp by applying water using nozzles that atomize the flow so that the
surface is not marred or washed. The concrete shall be given a coat of curing
compound in accordance with Method 4, herein. Not less than 1hour nor more
than 4 hours after the coat of curing compound has been applied, the surface shall
be wetted with water delivered through a fog nozzle, and concrete-curing blankets
shall be placed on the slabs. The curing blankets shall be polyethylene sheet,
polyethylene-coated waterproof paper sheeting or polyethylene-coated burlap. The
blankets shall be laid with the edges butted together and with the joints between
strips sealed with 2-inch wide strips of sealing tape or with edges lapped not less
than 3inches and fastened together with a waterproof cement to form a continuous
watertight joint.

2. The curing blankets shall be left in place during the 14-day curing period and shall
not be removed until after concrete for adjacent Work has been placed. Should the
curing blankets become torn or otherwise ineffective, replace damaged sections.
During the first 3 days of the curing period, no traffic of any nature and no
depositing, temporary or otherwise, of any materials shall be permitted on the curing
blankets. During the remainder of the curing period, foot traffic and temporary
depositing of materials that impose light pressure will be permitted only on top of
plywood sheets 5/8-inch minimum thickness, laid over the curing blanket. Add
water under the curing blanket as often as necessary to maintain damp concrete
surfaces at all times.
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G. Method 6: This method applies to both walls and slabs.

1.

6.

The concrete shall be kept continuously wet by the application of water for a
minimum period of at least 14 consecutive days beginning immediately after the
concrete has reached final set or forms have been removed.

Until the concrete surface is covered with the curing medium, the entire surface
shall be kept damp by applying water using nozzles that atomize the flow so that the
surface is not marred or washed.

Heavy curing mats shall be used as a curing medium to retain the moisture during
the curing period. The curing medium shall be weighted or otherwise held in place
to prevent being dislodged by wind or any other causes and to be substantially in
contact with the concrete surface. All edges shall be continuously held in place.

The curing blankets and concrete shall be kept continuously wet by the use of
sprinklers or other means both during and after normal working hours.

Immediately after the application of water has terminated at the end of the curing
period, the curing medium shall be removed, any dry spots shall be rewetted, and
curing compound shall be immediately applied in accordance with Method 4, herein.

Dispose of excess water from the curing operation to avoid damage to the Work.

H. Dampproofing: The exterior surface of all buried roof slabs [,wall of dry areas [, and [ 1]]]
shall be dampproofed as follows:

1.

Immediately after completion of curing the surface shall be sprayed with a
dampproofing agent consisting of an asphalt emulsion. Application shall be in two
coats. The first coat shall be diluted to 1/2 strength by the addition of water and
shall be sprayed on so as to provide a maximum coverage rate of 100 square feet
per gallon of dilute solution. The second coat shall consist of an application of the
specified material, undiluted, and shall be sprayed on so as to provide a maximum
coverage rate of 100 square feet per gallon. Dampproofing material shall be as
specified herein.

As soon as the asphalt emulsion, applied as specified herein, has taken an initial
set, the entire area thus coated shall be coated with whitewash. Any formula for
mixing the whitewash may be used which produces a uniformly coated white
surface and which so remains until placing of the backfill. Should the whitewash fail
to remain on the surface until the backfill is placed, apply additional whitewash.

3.12 PROTECTION

A. Protect all concrete against injury until final acceptance by the OWNER.

B. Fresh concrete shall be protected from damage due to rain, hail, sleet, or snow. Provide
such protection while the concrete is still plastic and whenever such precipitation is
imminent or occurring.
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3.13

3.14

CURING IN COLD WEATHER

Water curing of concrete may be reduced to 6 days during periods when the mean daily
temperature in the vicinity of the worksite is less than 40 degrees F; provided that, during
the prescribed period of water curing, when temperatures are such that concrete
surfaces may freeze, water curing shall be temporarily discontinued.

Concrete cured by an application of curing compound will require no additional
protection from freezing if the protection at 50 degrees F for 72 hours is obtained by
means of approved insulation in contact with the forms or concrete surfaces; otherwise
the concrete shall be protected against freezing temperatures for 72 hours immediately
following 72 hours protection at 50 degrees F. Concrete cured by water curing shall be
protected against freezing temperatures for 3 days immediately following the 72 hours of
protection at 50 degrees F.

Discontinuance of protection against freezing temperatures shall be such that the drop in
temperature of any portion of the concrete will be gradual and will not exceed
40 degrees F in 24 hours. In the spring, when the mean daily temperature rises above
40 degrees F for more than 3successive days, the specified 72-hour protection at a
temperature not lower than 50 degrees F may be discontinued for as long as the mean
daily temperature remains above 40 degrees F; provided, that the concrete shall be
protected against freezing temperatures for not less than 48 hours after placement.

Where artificial heat is employed, special care shall be taken to prevent the concrete
from drying. Use of unvented heaters will be permitted only when unformed surfaces of
concrete adjacent to the heaters are protected for the first 24 hours from an excessive
carbon dioxide atmosphere by application of curing compound; provided, that the use of
curing compound for such surfaces is otherwise permitted by these Specifications.

TREATMENT OF SURFACE DEFECTS

As soon as forms are removed, all exposed surfaces shall be carefully examined and
any irregularities shall be immediately rubbed or ground in a satisfactory manner in order
to secure a smooth, uniform, and continuous surface. Plastering or coating of surfaces
to be smoothed will not be permitted. No repairs shall be made until after inspection by
the ENGINEER. In no case will extensive patching of honeycombed concrete be
permitted. Concrete containing minor voids, holes, honeycombing, or similar depression
defects shall have them repaired as specified herein. Concrete containing extensive
voids, holes, honeycombing, or similar depression defects, shall be completely removed
and replaced. All repairs and replacements herein specified shall be promptly executed
by the CONTRACTOR at its own expense.

Defective surfaces to be repaired shall be cut back from trueline a minimum depth of
1/2 inch over the entire area. Feathered edges will not be permitted. Where chipping or
cutting tools are not required in order to deepen the area properly, the surface shall be
prepared for bonding by the removal of all laitance or soft material, and not less than
1/32-inch depth of the surface film from all hard portions, by means of an efficient
sandblast. After cutting and sandblasting, the surface shall be wetted sufficiently in
advance of shooting with shotcrete or with cement mortar so that while the repair
material is being applied, the surfaces under repair will remain moist, but not so wet as
to overcome the suction upon which a good bond depends. The material used for repair
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proposed shall consist of a mixture of one sack of cement to 3 cubic feet of sand. For
exposed walls, the cement shall contain such a proportion of Atlas white portland
cement as is required to make the color of the patch match the color of the surrounding
concrete.

Holes left by tie-rod cones shall be reamed with suitable toothed reamers so as to leave
the surfaces of the holes clean and rough. These holes then shall be repaired in an
approved manner with dry-packed cement grout. Holes left by form-tying devices having
a rectangular cross-section, and other imperfections having a depth greater than their
least surface dimension, shall not be reamed but shall be repaired in an approved
manner with dry-packed cement grout.

All repairs shall be built up and shaped in such a manner that the completed Work will
conform to the requirements of this Section, as applicable, using approved methods
which will not disturb the bond, cause sagging, or cause horizontal fractures. Surfaces
of said repairs shall receive the same kind and amount of curing treatment as required
for the concrete in the repaired section.

Prior to filling any structure with water, all cracks that may have developed shall be
"vee'd" as shown and filed with sealant conforming to the requirements of
Section 03290 - Joints in Concrete. This repair method shall be done on the water
bearing face of members. Prior to backfilling, faces of members in contact with fill, which
are not covered with a waterproofing membrane, shall also have cracks repaired as
specified herein.

PATCHING HOLES IN CONCRETE
Patching Small Holes

1. Holes which are less than 12 inches in their least dimension and extend completely
through concrete members, shall be filled as specified herein.

2. Small holes in members which are water-bearing or in contact with soil or other fill
material, shall be filled with nonshrink grout. Where a face of the member is
exposed to view, the nonshrink grout shall be held back 2 inches from the finished
surface. The remaining 2 inches shall then be patched according to the paragraph
in Part 3 entitled "Treatment of Surface Defects."

3. Small holes through all other concrete members shall be filled with nonshrink grout,
with exposed faces treated as above.

Patching Large Holes

1. Holes which are larger than 12 inches in their least dimension, shall have a keyway
chipped into the edge of the opening all around, unless a formed keyway exists.
The holes shall then be filled with concrete as specified herein.

2. Holes which are larger than 24 inches in their least dimension and which do not
have reinforcing steel extending from the existing concrete, shall have reinforcing
steel set in grout in drilled holes. The reinforcing added shall match the reinforcing
in the existing wall unless shown.
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3. Large holes in members which are water bearing or in contact with soil or other fill,
shall have a bentonite type waterstop material placed around the perimeter of the

hole as specified in the Section 03290 - Waterstop Joints in Concrete, unless there
is an existing waterstop in place.

3.16 CARE AND REPAIR OF CONCRETE

A. Protect all concrete against injury or damage from excessive heat, lack of moisture,
overstress, or any other cause until final acceptance by the OWNER. Particular care
shall be taken to prevent the drying of concrete and to avoid roughening or otherwise
damaging the surface. Any concrete found to be damaged, or which may have been
originally defective, or which becomes defective at any time prior to the final acceptance
of the completed Work, or which departs from the established line or grade, or which, for
any other reason, does not conform to the requirements of the Contract Documents,
shall be satisfactorily repaired or removed and replaced with acceptable concrete at the
CONTRACTOR's expense.

- END OF SECTION -
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SECTION 05120
STRUCTURAL STEEL

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A Drawings and general provisions of the Contract, including General and

Supplementary Conditions and Division 1 Specification Sections, apply to this Section.
1.2 SUMMARY

A.  This Section includes structural steel.

B. Related Sections: The following Sections contain requirements that relate to this
Section:

1. Division 5 Section "Metal Fabrications" for loose steel bearing plates and
miscellaneous steel framing.

1.3 SUBMITTALS

A.  General: Submit each item in this Article according to the Conditions of the Contract
and Division 1 Specification Sections.

B.  Shop Drawings detailing fabrication of structural steel components.

1. Include details of cuts, connections, splices, camber, holes, and other pertinent
data.

2. Indicate welds by standard AWS symbols, distinguishing between shop and field
welds, and show size, length, and type of each weld.

3. Indicate type, size, and length of bolts, distinguishing between shop and field
bolts. Identify high-strength bolted slip-critical, direct-tension, or tensioned
shear/bearing connections.

4. Include Shop Drawings signed and sealed by a qualified professional engineer
responsible for their preparation.

1.4 QUALITY ASSURANCE

A Installer Qualifications: Engage an experienced Installer who has completed structural
steel work similar in material, design, and extent to that indicated for this Project and
with a record of successful in-service performance.

B.  Fabricator Qualifications: Engage a firm experienced in fabricating structural steel
similar to that indicated for this Project and with a record of successful n-service
performance, as well as sufficient production capacity to fabricate structural steel
without delaying the Work.
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C. Comply with applicable provisions of the following specifications and documents (See
structural notes for specific exclusions):

1.  AISC's "Specification for Structural Steel Buildings--Allowable Stress Design and
Plastic Design."

2. AISC's "Load and Resistance Factor Design (LFRD) Specification for Structural
Steel Buildings."

3.  AISC's "Specification for Allowable Stress Design of Single-Angle Members."

4.  AISC's "Specification for Load and Resistance Factor Design of Single-Angle
Members."

5.  AISC's "Seismic Provisions for Structural Steel Buildings."

6 ASTMAG6 (ASTM A6M) "Specification for General Requirements for Rolled
Steel Plates, Shapes, Sheet Piling, and Bars for Structural Use."

7. Research Council on Structural Connections' (RCSC) "Specification for Structural
Joints Using ASTM A 325 or A490 Bolts."

8. Research Council on Structural Connections' (RCSC) "Load and Resistance
Factor Design Specification for Structural Joints Using ASTM A 325 or A 490
Bolts."

D. Welding Standards: Comply with applicable provisions of AWSD1.1 "Structural
Welding Code--Steel."

1. Present evidence that each welder has satisfactorily passed AWS qualification
tests for welding processes involved and, if pertinent, has undergone
recertification.

15 DELIVERY, STORAGE, AND HANDLING

A Deliver structural steel to Project site in such quantities and at such times  ensure
continuity of installation.

B. Store materials to permit easy access for inspection and identification. Keep steel
members off ground by using pallets, platforms, or other supports. Protect steel
members and packaged materials from erosion and deterioration.

1. Store fasteners in a protected place. Clean and relubricate bolts and nuts that
become dry or rusty before use.

2. Do not store materials on structure in a manner that might cause distortion or
damage to members or supporting structures. Repair or replace damaged
materials or structures as directed.

1.6 SEQUENCING
A.  Supply anchorage items to be embedded in or attached to other construction without

delaying the Work. Provide setting diagrams, templates, instructions, and directions,
as required, for installation.
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PART 2 - PRODUCTS

2.1

2.2

2.3

MATERIALS
Structural Steel Shapes, Plates, and Bars: As follows:

1. Carbon Steel: ASTM A 36 (ASTMA 36M).
2. High-Strength, Low-Alloy = Columbium-Vanadium  Steel: ASTM A572
(ASTM A572M), Grade 50.

Cold-Formed Structural Steel Tubing: ASTM A 500, Grade B.

Shear Connectors: ASTM A 108, Grade 1015 through 1020, headed-stud type, cold-
finished carbon steel, AWS D1.1, Type B.

Anchor Rods, Bolts, Nuts, and Washers: As follows:

1. Unheaded Rods: ASTM A 307.

2. Unheaded Rods: ASTM A 449.

3 Headed Bolts: ASTM A 325 (ASTM A 325M), Type 1, heavy hex steel structural
bolts and heavy hex carbon-steel nuts.

4.  Washers: ASTM A 36 (ASTM A 36M).

Nonhigh-Strength Bolts, Nuts, and Washers: ASTM A 307, Grade A (ASTMF 568,
Property Class 4.6); carbon-steel, hex-head bolts; carbon-steel nuts; and flat,
unhardened steel washers.

1. Finish: Plain, uncoated.

High-Strength Bolts, Nuts, and Washers: ASTM A 325 (ASTM A 325M), Type 1, heavy
hex steel structural bolts, heavy hex carbon-steel nuts, and hardened carbon-steel
washers.

1. Finish: Plain, uncoated.
2. Direct-Tension Indicators: ASTMF 959, Type 325.

Welding Electrodes: Comply with AWS requirements.

PRIMER

Primer. Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting
primer.

GROUT

Nonmetallic, Shrinkage-Resistant Grout:  Premixed, nonmetallic, noncorrosive,
nonstaining grout containing selected silica sands, portland cement, shrinkage
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compensating agents, plasticizing and water-reducing agents, complying with
ASTMC 1107, of consistency suitable for application, and a 30-minute working time.

24 FABRICATION

A Fabricate and assemble structural steel in shop to greatest extent possible. Fabricate
structural steel according to AISC specifications referenced in this Section and in Shop
Drawings.

1.  Camber structural steel members where indicated.

2. Identify high-strength structural steel according to ASTMA6 (ASTMA 6M) and
maintain markings until steel has been erected.

3. Mark and match-mark materials for field assembly.

4. Fabricate for delivery a sequence that will expedite erection and minimize field
handling of structural steel.

5.  Complete structural steel assemblies, including welding of units, before starting
shop-priming operations.

6.  Comply with fabrication tolerance limits of AISC's "Code of Standard Practice for
Steel Buildings and Bridges" for structural steel.

B. Thermal Cutting: Perform thermal cutting by machine to greatest extent possible.

1. Plane thermally cut edges to be welded.

C. Finishing: Accurately mill ends of columns and other members transmitting loads in
bearing.

D. Shear Connectors: Prepare steel surfaces as recommended by manufacturer of shear
connectors. Use automatic end welding of headed-stud shear connectors according to
AWS D1.1 and manufacturer's printed instructions.

E. Holes: Provide holes required for securing other work to structural steel framing and
for passage of other work through steel framing members, as shown on Shop
Drawings.

1.  Cut, drill, or punch holes perpendicular to metal surfaces. Do not flame-cut holes
or enlarge holes by burning. Drill holes in bearing plates.
2.  Weld threaded nuts to framing and other specialty items as indicated to receive
other work.
25 SHOP CONNECTIONS

A.  Shop install and tighten nonhigh-strength bolts, except where high-strength bolts are
indicated.

B.  Weld Connections: Comply with AWS D1.1 for procedures, appearance and quality of
welds, and methods used in correcting welding work.
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2.6

1. Assemble and weld built-up sections by methods that will maintain true alignment
of axes without warp.

2. Verify that weld sizes, fabrication sequence, and equipment used for
architecturally exposed structural steel will limit distortions to allowable
tolerances. Prevent surface bleeding of back-side welding on exposed steel
surfaces. Grind smooth exposed fillet welds 1/2 inch (13 mm) and larger. Grind
flush butt welds. Dress exposed welds.

SHOP PRIMING
Shop prime steel surfaces, except the following:

1. Surfaces embedded in concrete or mortar. Extend priming of partially embedded
members to a depth of 2 inches (50 mm).

2. Surfaces to be field welded.

3. Galvanized surfaces.

Surface Preparation: Clean surfaces to be painted. Remove loose rust, loose mill
scale, and spatter, slag, or flux deposits. Prepare surfaces according to SSPC
specifications:

Priming: Immediately after surface preparation, apply primer according to
manufacturer's instructions and at rate recommended by SSPC to provide a dry film
thickness of not less than 1.5 mils (0.038 mm). Use priming methods that result in full
coverage of joints, corners, edges, and exposed surfaces.

1.  Stripe paint corners, crevices, bolts, welds, and sharp edges.
2. Apply 2 coats of shop paint to inaccessible surfaces after assembly or erection.
Change color of second coat to distinguish it from first.

Galvanizing: All exposed steel shall be double dipped with galvanizing coating per
manufacturers recommendations.
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PART 3 - EXECUTION

3.1

3.2

3.3

EXAMINATION

Before erection proceeds, and with the steel erector present, verify elevations of
concrete and masonry bearing surfaces and locations of anchorages for compliance
with requirements.

Do not proceed with erection until unsatisfactory conditions have been corrected.

PREPARATION

Provide temporary shores, guys, braces, and other supports during erection to keep
structural steel secure, plumb, and in alignment against temporary construction loads
and loads equal in intensity to design loads. Remove temporary supports when
permanent structural steel, connections, and bracing are in place, unless otherwise
indicated.

1. Do not remove temporary shoring supporting composite deck construction until
cast-in-place concrete has attained its design compressive strength.

ERECTION

Set structural steel accurately in locations and to elevations indicated and according to
AISC specifications referenced in this Section.

Base and Bearing Plates: Clean concrete and masonry bearing surfaces of bond-
reducing materials and roughen surfaces prior to setting base and bearing plates.
Clean bottom surface of base and bearing plates.

1.  Setbase and bearing plates for structural members on wedges, shims, or setting
nuts as required.

2.  Tighten anchor bolts after supported members have been positioned and
plumbed. Do not remove wedges or shims but, if protruding, cut off flush with
edge of base or bearing plate prior to packing with grout.

3. Pack grout solidly between bearing surfaces and plates so no voids remain.
Finish exposed surfaces, protect installed materials, and allow to cure.

a.  Comply with manufacturer's instructions for proprietary grout materials.

Maintain erection tolerances of structural steel within AISC's "Code of Standard
Practice for Steel Buildings and Bridges."

Align and adjust various members forming part of complete frame or structure before
permanently fastening. Before assembly, clean bearing surfaces and other surfaces
that will be in permanent contact. Perform necessary adjustments to compensate for
discrepancies in elevations and alignment.
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Level and plumb individual members of structure.

Establish required leveling and plumbing measurements on mean operating
temperature of structure. Make allowances for difference between temperature
at time of erection and mean temperature at which structure will be when
completed and in service.

N

Splice members only where indicated.

Remove erection bolts on welded, architecturally exposed structural steel; fill holes with
plug welds; and grind smooth at exposed surfaces.

Do not use thermal cutting during erection.
Finish sections thermally cut during erection equal to a sheared appearance.

Do not enlarge unfair holes in members by burning or by using drift pins. Ream holes
that must be enlarged to admit bolts.

3.4 FIELD CONNECTIONS
A Install and tighten high-strength bolts according to RCSC's "Specification for Structural

Joints Using ASTM A 325 or A490 Bolts."

1. Bolts: ASTMA 325 (ASTM A 325M) high-strength bolts, unless otherwise
indicated.

2.  Connection Type: Snug tightened, unless indicated as slip-critical, direct-tension,
or tensioned shear/bearing connections.

B. Weld Connections: Comply with AWS D1.1 for procedures, appearance and quality of
welds, and methods used in correcting welding work.

1. Comply with AISC specifications referenced in this Section for bearing, adequacy
of temporary connections, alignment, and removal of paint on surfaces adjacent
to field welds.

2.  Assemble and weld built-up sections by methods that will maintain true alignment
of axes without warp.

3. Verify that weld sizes, fabrication sequence, and equipment used for
architecturally exposed structural steel will limit distortions to allowable
tolerances. Prevent surface bleeding of back-side welding on exposed steel
surfaces. Grind smooth exposed fillet welds 1/2 inch (13 mm) and larger. Grind
flush butt welds. Dress exposed welds.

35 FIELD QUALITY CONTROL
A.  General Contractor will engage an independent testing and inspecting agency to
perform field inspections and tests and to prepare test reports.

1.  Testing agency will conduct and interpret tests and state in each report whether
tested Work complies with or deviates from requirements.
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3.6

Correct deficiencies in or remove and replace structural steel that inspections and test
reports indicate do not comply with specified requirements.

Additional testing, at Contractor's expense, will be performed to determine compliance
of corrected Work with specified requirements.

Field-bolted connections will be tested and inspected according to RCSC's
"Specification for Structural Joints Using ASTM A 325 or A490 Bolts."

1. Direct-tension indicator gaps will be verified to comply with ASTMF 959, Table 2.

In addition to visual nspection, field-welded connections will be inspected and tested
according to AWS D1.1 and the inspection procedures listed below, at testing agency's
option.

1. Liquid Penetrant Inspection: ASTME 165.

2. Magnetic Particle Inspection: ASTME 709; performed on root pass and on
finished weld. Cracks or zones of incomplete fusion or penetration will not be
accepted.

3. Radiographic Inspection: ASTME 94 and ASTME 142; minimum quality level
"2-2T."

4.  Ultrasonic Inspection: ASTME 164.

In addition to visual inspection, field-welded shear connectors will be inspected and
tested according to requirements of AWS D1.1 for stud welding and as follows:

1. Bend tests will be performed when visual inspections reveal either less than a
continuous 360-degree flash or welding repairs to any shear connector.

2. Tests will be conducted on additional shear connectors when weld fracture
occurs on shear connectors already tested, according to requirements of
AWS D1.1.

CLEANING
Touchup Painting: Immediately after erection, clean field welds, bolted connections,
and abraded areas of shop paint. Apply paint to exposed areas using same material

as used for shop painting.

1.  Apply by brush or spray to provide a minimum dry film thickness of 1.5 mils
(0.038 mm).

Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and
apply galvanizing repair paint according to ASTM A 780.

END OF SECTION
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SECTION 05500
METAL FABRICATIONS

PART 1 - GENERAL

11 RELATED DOCUMENTS

A Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY
A.  This Section includes the following:

Steel ladders.

Steel ship's ladders.

Loose bearing and leveling plates.

Loose steel lintels.

Shelf angles.

Support angles for elevator door sills.

Elevator machine beams.

Steel framing and supports for overhead doors.
Steel framing and supports for operable partitions.
10. Steel framing and supports for countertops.

11. Steel framing and supports for mechanical and electrical equipment.
12. Metal angle corner guards.

13. Metal edgings.

14. Loading-dock edge angles.

15. Pipe bollards.

16. Air well grate cover.

©CooNOOA~WNE

B. Related Sections include the following:

1. Division 5 Section "Structural Steel® for structural-steel framing system
components.

2. Division 5 Section "Metal Stairs" for metal-framed stairs with metal pan, metal
plate, or grating treads.

3. Division 5 Section "Metal Stairs" for metal pipe and tube handrails and railings.

4. Division 5 Section "Ornamental Handrails and Railings" for ornamental metal
handrails and railings.

1.3 SUBMITTALS

A.  Shop Drawings: Detail fabrication and erection of each metal fabrication indicated.
Include plans, elevations, sections, and details of metal fabrications and their
connections. Show anchorage and accessory items.
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14

15

1.6

1. Provide templates for anchors and bolts specified for installation under other
Sections.

Samples for Verification: For each type and finish of extruded nosing and tread.

QUALITY ASSURANCE

Fabricator Qualifications: A firm experienced in producing metal fabrications similar to
those indicated for this Project and with a record of successful in-service performance,
as well as sufficient production capacity to produce required units.

Welding: Qualify procedures and personnel according to the following:

1. AWSD1.1, "Structural Welding Code--Steel."

2. AWSDL.3, "Structural Welding Code--Sheet Steel.”

3 Certify that each welder has satisfactorily passed AWS qualification tests for
welding processes involved and, if pertinent, has undergone recertification.

PROJECT CONDITIONS

Field Measurements: Where metal fabrications are indicated to fit walls and other
construction, verify dimensions by field measurements before fabrication and indicate
measurements on Shop Drawings. Coordinate fabrication schedule with construction
progress to avoid delaying the Work.

1. Established Dimensions: Where field measurements cannot be made without
delaying the Work, establish dimensions and proceed with fabricating metal
fabrications without field measurements. Coordinate construction to ensure that
actual dimensions correspond to established dimensions. Allow for trimming and
fitting.

COORDINATION

Coordinate installation of anchorages for metal fabrications. Furnish setting drawings,
templates, and directions for installing anchorages, including sleeves, concrete inserts,
anchor bolts, and items with integral anchors, that are to be embedded in concrete or
masonry. Deliver such items to Project site in time for installation.

PART 2 - PRODUCTS

21 METALS, GENERAL
A Metal Surfaces, General: For metal fabrications exposed to view in the completed
Work, provide materials with smooth, flat surfaces without blemishes. Do not use
materials with exposed pitting, seam marks, roller marks, rolled trade names, or
roughness.
BC&A - 06/06 METAL FABRICATIONS

STATE OF UTAH DFCM PAGE 05500-2



2.2

FERROUS METALS

A.  Steel Plates, Shapes, and Bars: ASTM A 36/A 36M.
B.  Steel Tubing: Cold-formed steel tubing complying with ASTM A 500.
C. Steel Pipe: ASTMAGSG3, standard weight (Schedule 40), unless another weight is
indicated or required by structural loads.
D. Malleable-Iron Castings: ASTM A 47, Grade 32510 (ASTM A 47M, Grade 22010).
E. Welding Rods and Bare Electrodes: Select according to AWS specifications for metal
alloy welded.
2.3 PAINT
A Shop Primer for Ferrous Metal: Fast-curing, lead- and chromate-free, universal
modified-alkyd primer complying with performance requirements in FS TT-P-664;
selected for good resistance to normal atmospheric corrosion, compatibility with finish
paint systems indicated, and capability to provide a sound foundation for field-applied
topcoats despite prolonged exposure.
B.  Galvanizing Repair Paint: High-zinc-dust-content paint for regalvanizing welds in steel,
complying with SSPC-Paint 20.
2.4 FASTENERS
A Bolts and Nuts: Regular hexagon-head bolts, ASTM A 307, Grade A (ASTMF 568M,
Property Class 4.6); with hex nuts, ASTMA 563 (ASTM A563M); and, where
indicated, flat washers.
B.  Anchor Bolts: ASTMF 1554, Grade 36.
C. Machine Screws: ASME B18.6.3 (ASME B18.6.7M).
D. LagBolts: ASME B18.2.1 (ASME B18.2.3.8M).
E. Plain Washers: Round, carbon steel, ASME B18.22.1 (ASME B18.22M).
F. Lock Washers: Helical, spring type, carbon steel, ASME B18.21.1 (ASME B18.21.2M).
G. Expansion Anchors: Anchor bolt and sleeve assembly of material indicated below with
capability to sustain, without failure, a load equal to six times the load imposed when
installed in unit masonry and equal to four times the load imposed when installed in
concrete, as determined by testing per ASTME 488, conducted by a qualified
independent testing agency.
1. Material: Carbon-steel components zinc-plated to comply with ASTMB 633,
Class Fe/zn 5.
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H.  Toggle Bolts: FS FF-B-588, tumble-wing type, class and style as needed.

2.5 GROUT

A Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive,
nongaseous grout complying with ASTMC 1107. Provide grout specifically
recommended by manufacturer for interior and exterior applications.

2.6 FABRICATION, GENERAL

A.  Shop Assembly: Preassemble items in shop to greatest extent possible to minimize
field splicing and assembly. Disassemble units only as necessary for shipping and
handling limitations. Use connections that maintain structural value of joined pieces.
Clearly mark units for reassembly and coordinated installation.

B.  Shear and punch metals cleanly and accurately. Remove burrs.

C. Ease exposed edges to a radius of approximately 1/32 inch (1 mm), unless otherwise
indicated. Form bent-metal corners to smallest radius possible without causing grain
separation or otherwise impairing work.

D. Weld corners and seams continuously to comply with the following:

1. Use materials and methods that minimize distortion and develop strength and
corrosion resistance of base metals.

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

4. At exposed connections, finish exposed welds and surfaces smooth and blended
so no roughness shows after finishing and contour of welded surface matches
that of adjacent surface.

E. Provide for anchorage of type indicated; coordinate with supporting structure.
Fabricate and space anchoring devices to secure metal fabrications rigidly in place and
to support indicated loads.

F.  Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware,
screws, and similar items.

G. Fabricate joints that will be exposed to weather in a manner to exclude water, or
provide weep holes where water may accumulate.

H. Form exposed work true to line and level with accurate angles and surfaces and
straight sharp edges.

l. Remove sharp or rough areas on exposed traffic surfaces.

J. Form exposed connections with hairline joints, flush and smooth, using concealed
fasteners where possible. Use exposed fasteners of type indicated or, if not indicated,
Phillips flat-head (countersunk) screws or bolts. Locate joints where least
conspicuous.
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2.7

STEEL LADDERS

A.  General: Fabricate ladders for locations shown, with dimensions, spacings, details,
and anchorages as indicated.

1.  Comply with ANSI A14.3, unless otherwise indicated.
2. For elevator pit ladders, comply with ASME A17.1.

B. Siderails: Continuous, 1/2-by-2-1/2-inch (12-by-64-mm) steel flat bars, with eased
edges, spaced 18 inches (457 mm) apart.

C. BarRungs: 3/4-inch- (19-mm-) diameter steel bars, spaced 12 inches (300 mm) o.c.

D. Fitrungs in centerline of side rails; plug-weld and grind smooth on outer rail faces.

E. Support each ladder at top and bottom and not more than 60 inches (1500 mm) o.c.
with welded or bolted steel brackets. Size brackets to support design loads specified in
ANSI A14.3.

F. Provide nonslip surfaces on top of each rung, either by coating rung with aluminum-
oxide granules set in epoxy-resin adhesive or by using a type of manufactured rung
filled with aluminum-oxide grout.

G. Galvanize ladders, including brackets and fasteners, in the following locations:

1. Exterior.
2.8 LOOSE BEARING AND LEVELING PLATES

A Provide loose bearing and leveling plates for steel items bearing on masonry or
concrete construction. Drill plates to receive anchor bolts and for grouting.

2.9 SHELF ANGLES

A Fabricate shelf angles from steel angles of sizes indicated and for attachment to
concrete framing. Provide horizontally slotted holes to receive 3/4-inch (19-mm) bolts,
spaced not more than 6 inches (150 mm) from ends and 24 inches (600 mm) o.c.,
unless otherwise indicated.

B. For cavity walls, provide vertical channel brackets to support angles from backup
masonry and concrete. Align expansion joints in angles with indicated control and
expansion joints in cavity-wall exterior wythe.

C. Galvanize shelf angles to be installed in exterior walls.

D. Furnish wedge-type concrete inserts, complete with fasteners, to attach shelf angles to
cast-in-place concrete.
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2.10

211

212

MISCELLANEOUS FRAMING AND SUPPORTS

General: Provide steel framing and supports that are not a part of structural-steel
framework as necessary to complete the Work.

Fabricate units from structural-steel shapes, plates, and bars of welded construction,
unless otherwise indicated. Fabricate to sizes, shapes, and profiles indicated and as
necessary to receive adjacent construction retained by framing and supports. Cut, drill,
and tap units to receive hardware, hangers, and similar items.

Fabricate supports for operable partitions as follows:

1. Continuous steel shapes of sizes indicated with attached bearing plates,
anchors, and braces as indicated. Drill bottom flanges of beams to receive
partition track hanger rods; locate holes where indicated on operable partition
Shop Drawings.

STRUCTURAL-STEEL DOOR FRAMES

Fabricate steel door frames from structural shapes and bars of size and to dimensions
indicated, fully welded together, with 5/8-by-1-1/2-inch (16-by-38-mm) steel channel
stops, unless otherwise indicated. Plug-weld built-up members and continuously weld
exposed joints. Secure removable stops to frame with countersunk machine screws,
uniformly spaced at not more than 10 inches (250 mm) o.c. Reinforce frames and drill
and tap as necessary to accept finish hardware.

Provide steel strap anchors, 1/8 by 2 inches (3 by 50 mm), with a minimum 6-inch
(150-mm) embedment and 2-inch (50-mm) hook, unless otherwise indicated, for
securing door frames into adjoining concrete or masonry. Weld anchors to frame
jambs no more than 12 inches (300 mm) from both bottom and head of frame, and
space anchors not more than 30 inches (750 mm) apart.

Extend bottom of frames to floor elevation indicated with steel angle clips welded to
frames for anchoring frame to floor with expansion shields and bolts.

Galvanize frames in the following locations:

1. Exterior.

PIPE BOLLARDS
Fabricate pipe bollards from Schedule 80 steel pipe.

1.  Cap bollards with 1/4-inch- (6-mm-) minimum steel plate.

BC&A — 06/06 METAL FABRICATIONS
STATE OF UTAH DFCM PAGE 05500-6



2.13

2.14

FINISHES, GENERAL

Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products"”
for recommendations for applying and designating finishes.

Finish metal fabrications after assembly.

STEEL AND IRON FINISHES

Galvanizing: Hot-dip galvanize exposed surfaces to comply with applicable standard
listed below:

1. ASTMA 123, for galvanizing steel and iron products.

Preparation for Shop Priming: Prepare uncoated ferrous-metal surfaces to comply with
minimum requirements indicated below for SSPC surface-preparation specifications
and environmental exposure conditions of installed metal fabrications:

Apply shop primer to uncoated surfaces of metal fabrications, except those with
galvanized finishes and those to be embedded in concrete, sprayed-on fireproofing, or
masonry, unless otherwise indicated. Comply with SSPC-PA 1, "Paint Application
Specification No. 1," for shop painting.

PART 3 - EXECUTION

3.1

INSTALLATION, GENERAL

Fastening to In-Place Construction: Provide anchorage devices and fasteners where
necessary for securing metal fabrications to in-place construction. Include threaded
fasteners for concrete and masonry inserts, toggle bolts, through-bolts, lag bolts, wood
screws, and other connectors.

Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for
installing metal fabrications. Set metal fabrications accurately in location, alignment,
and elevation; with edges and surfaces level, plumb, true, and free of rack; and
measured from established lines and levels.

Provide temporary bracing or anchors in formwork for items that are to be built into
concrete, masonry, or similar construction.

Fit exposed connections accurately together to form hairline joints. Weld connections
that are not to be left as exposed joints but cannot be shop welded because of shipping
size limitations. Do not weld, cut, or abrade surfaces of exterior units that have been
hot-dip galvanized after fabrication and are for bolted or screwed field connections.

Field Welding: Comply with the following requirements:

BC&A — 06/06 METAL FABRICATIONS
STATE OF UTAH DFCM PAGE 05500-7



3.2

3.3

1. Use materials and methods that minimize distortion and develop strength and
corrosion resistance of base metals.

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

4. At exposed connections, finish exposed welds and surfaces smooth and blended
so no roughness shows after finishing and contour of welded surface matches
that of adjacent surface.

Corrosion Protection: Coat concealed surfaces of aluminum that will come into contact
with grout, concrete, masonry, wood, or dissimilar metals with a heavy coat of
bituminous paint.

SETTING BEARING AND LEVELING PLATES

Clean concrete and masonry bearing surfaces of bond-reducing materials, and
roughen to improve bond to surfaces. Clean bottom surface of plates.

Set bearing and leveling plates on wedges, shims, or leveling nuts. After bearing
members have been positioned and plumbed, tighten anchor bolts. Do not remove
wedges or shims but, if protruding, cut off flush with edge of bearing plate before
packing with grout.

1. Use nonshrink grout, either metallic or nonmetallic, in concealed locations where
not exposed to moisture; use nonshrink, nonmetallic grout in exposed locations,
unless otherwise indicated.

2. Pack grout solidly between bearing surfaces and plates to ensure that no voids
remain.

INSTALLING MISCELLANEOUS FRAMING AND SUPPORTS

General: Install framing and supports to comply with requirements of items being
supported, including manufacturers' written instructions and requirements indicated on
Shop Drawings, if any.

Anchor supports for operable partitions securely to and rigidly brace from building
structure.

Support steel girders on solid grouted masonry, concrete, or steel pipe columns.
Secure girders with anchor bolts embedded in grouted masonry or concrete or with
bolts through top plates of pipe columns.

1.  Where grout space under bearing plates is indicated at girders supported on
concrete or masonry, install as specified above for setting and grouting bearing
and leveling plates.
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3.4

INSTALLING PIPE BOLLARDS

A.  Anchor bollards in place with concrete footings. Support and brace bollards in position
in footing excavations until concrete has been placed and cured.
B.  Fill bollards solidly with concrete.
1. Do not fill removable bollards with concrete.
35 ADJUSTING AND CLEANING
A.  Touchup Painting: Immediately after erection, clean field welds, bolted connections,
and abraded areas of shop paint, and paint exposed areas with the same material as
used for shop painting to comply with SSPC-PA 1 for touching up shop-painted
surfaces.
B. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and
repair galvanizing to comply with ASTM A 780.
END OF SECTION
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